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Il'i Tobo'CCo That 
Covnfth There Are Ne 
Finer Tobocrof Than 
Those Used fn Lucklei. 
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CONTAINS NO 
HARMFUL 
OIL'S Of ACIDS 

Dy all means uae 
Pyroil in your i.'ar. 

Only an ounre or 
two of Pyroil, oa T^^ 
quired, gives you niar- 
vdoiisly Increased 
operating results, At 
tiK same time it pro- 
tects frirtionai areas 
against damage— during 
the hiraJc-in pcriwl and 
for the life of your car. 
Safeguards bearings- — 
l>oth the new alloy t>"pe 
and the conventional — nro- 
teetfl gcars^ frees valves^ 
scab rings. Lnerea'ies power* 

Use Pyroil regularly. Sold 
and reeomriicmJed tiie world 
over. At 6er\dee stations, ga- 
rages and otner dealers. Mail 
coupon for further facta* Manu- 
facturer! and Guaranteed by 
Pyroil Company, W. V* Kidder, 
P reflet 69 Pyroil Bldg., LaCrostte, 
Wis*, V. S. A. 

^T*ir bai bHfi |*vt*d by J^opular 
1M«eb*nlCv and li u«*d by P^puiar 
MKhnnln' Fmi« ai»d Pubtlt-hlngi 



i•eb*^lcv and li u«*d b 
iKlMnln' 
ulp niMtta 

L*ak far thl« tltnatun 



•H aTtry up. 



ADD TO 
GAS-OIL 
i, CREASE 



Distributors — chock 
Coupon below 



PYROIL COHtPAilY, 
59 Pyroil bldg*. 

Wti.. U. E. 



A. 



ricM« KOd fuither inicfwtins Pmii fuctii- 

□ PhaiMs tivud 4«t«lla «f tbf PyroU U&ltsi Oonitr- 
tjnUy fur m«. 



Thi s O 



5BDS-PYD-J698 
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Whe» they call you ^^Old Man ^^ 
you want them to smile 




N obody rcnJlywanlH to look ol^L 
But the world tukcB you at fare 
value. To W'cioieu and to employers 
you are always as old aa you look. 

MillioiM of men look older than 
they really are because their ukin 
ifl premalurely wrinkled and dried 
out. They do not realize wlial barm 
shaving f^an do^ when it roba the 
skin of its naturnl oils. 

And millions of other men keep 
looking young and fit simply be- 
cause they keep their faces in per- 
fect coudition with BarliasoL 

Barbnsol u bo male beauty Ircal- 
meni. It b the moat modern, the 
most scientific shaving method. 

It needs no brush, no lalber, no 
rul>iu. And, so eoolhing and heal- 
ing is Its action that many people 
use it for windburn, sunburn and 
ebapplttg. 

Barliauol bos body enough to eu|> 
port each hair so the blade can snip 
it off clean at the base. This pre« 
vents ingrown hairs. 

And finally the bland oils con- 
tained in Barhasul leave the skin in 
perfect condition so I but premature 
wrinkles and old age lines cannot 
intrude. 

Sooner or later you'll come round 
to Barbasol. 

Already ll*s America's moat po|> 
ular shaving cream. 




BARBASOL 
BLADES 
now 5 for X 5 ^ 

F«r obIj eenw jam 

fa<iH btaj S df 
tnlpeUkcca Uarba.Hil Hlul n 
thai «mko plu^lii^ s 

gnlBg lilt* hot 
cmket.mcB. Stflp np udget 
yovBii to^ 7 . 

^jlura tb« Barbuol wmy^ 
Sa-flMi your wbUJ(«r> wiib 
Barhatal Sh*Tlii.f{ Cr**iB 
■od Dmr down wllh 

Burtauni Blaiic'^ fl’a ihr per- 
fect BturlBg cuBdkliialJoa. 



T*u«« in Sift Snm — the Ihirbttiot 
Afan — trimMy Tiiudny w*ntn^ orrr 
[hr Caliiinbia BriM»ka>rin^ SyiWm. 
jwr t4ffai netetpaper for f fjgv.) 



WAejt tenfinj? ta ntfvtfrf i^cr^ Popular JfecJiaiiica 
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Next Month 



Special Features 

Television for Millions . . , 32 i 

What*s New in Movies, Part II--Coloroto 

Farming by Magic 340 

Radio Traces Planes 346 

Etching with Celluloid Plates 351 

Fighting Fires with Photographs . . 354 
Borrowed Eyes for the Blind ...... 360 

Billiards — and How to Play It 364 

Trains without Tracks 370 

Pigeons of the Midnight Patrol . . . 376 

Doing It Backwards 382 

Chinese Magic , . . ...... 386 

Half an Acre and Independence . . . , 392 
Bullets of the Fairway ..... . 398 

Million Milers of the Air, Part II . . . 402 
Gar Wood’s Mystery Boat ........ 407 

Be Your Own Weather Man, Part II 411 

i(CAneimi«d on next 

A Hobby Worth Money to You 



T OOK around your home and note the innumerable 
* ^ articles made of sheet metal — trays, baskets, ta- 
bles, lamps, bird cages, lawn ornaments and dozens of 
other pieces. A four-piece metal-working outfit makes 
it possible for the home craftsman to construct arti- 
cles of sheet metal almost as easily as though he were 
building with cardboard. The equipment applies to 
the home workshop on a miniature scale the same 
methods used by the factory and offers an interesting 
and absorbing hobby with many money-making pos- 
sibilities. Look for the article next month — you will 
find it illustrated by photographs in natural color. 



V^OOTBALL is lust around the 
^ corner and the coaches are 
beginning to issue their mournful 
predictions. Building a winning 
gridiron team today has become a 
scientific process involving a host 
of mechanical devices from tack- 
ling dummies to machines which 
drill players in charging, blocking 
and tackling. An article in the 
October issue describes the latest 
aids developed by clever coaches. 

Flying Cross Heroes 

LYING over San Francisco, an 
^ army plane bursts into flames. 
The pilot orders his companion to 
jump and the mechanic leaps to 
safety — but not the pilot. He stays 
with his burning ship, risking a 
flaming death high in the clouds 
rather than allow his plane to de« 
scend on the city beneath him. It 
is for such deeds that Unde Sam 
confers the Distinguished Hying 
Cross, Read next month of the 
many feats of courage which have 
won this high honor. 

Sit Up, Fido 

n^HERE is no deep, dark mys- 

^ tery about training a dog* Pa- 
tience and common sense are the 
principal elements involved. If 
you have them, and if your dog is 
intelligent, there is no reason why 
he should not be taught many in- 
teresting stunts. Circus animal 
trainers tell you how to go about 
it in an article next month. 



bunlhlr hj FOPFLAa MFCHaXICR CO., 240 EArt ChUitlo Etnrl, CMnitD. V, ?. A. Plnsk nvp? 
)n Uflited Hhla ; ■ r<iu, 14.40 for tno 7 Hr» in rolled Ind sud roLiiitrlf'Ji of the 

Fui AuLCTlcjn Poftil I'nlon; ftr and add fiO 4^nLi t «itTB for pocebcvh tn 

•n other rountrJci «dd 11.44 a }ieor extra for Chinicr In oddreii rauat he ffpoitrA lo ut IniincdlltelT to 

Fliiulnit^ EnlercnJ is S^tid Clans MitCer. Hept. 13. 144.T, it tlio Toil OJIln tt Chlur^. llllnoli. un^tr 

Art of 1, Knlrr^il 4^ CTai-t 3ftT1rr It tUc PqbI OFfle# OrpirtmtElt. CicAda. fTopTrlsht. 

bv l^ular UKhinln Cik Jn tbo United SUEei. Auit relit and French. 
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“Simoniz makes ’em 
Beautiful to Stay!” 




, . , So mat* 
Jlifr, Don. MafB J 
ot 

Whomo 
Dodg* mt Hi 
t<toka atwafimr 
CO r * r i a g 
42.300 miUa. 





ONLY SIMONIZING INSURES A CAR’S 
BEAUTY FOR LIFE 



Thera'* one thing on which million* of 
motoristB ^giee. And that is — nothing 
compare a with the woild-lamous Simoniz 
and Simoniz Kleenei for making and 
keeping cars beautiful. So^ if you wont 
the finiflh of your car to last longer and 
atay beautiful, always inaist on Simoniz 
and Simoniz Kleener. See to it that the 
famous trade-mark ' 'Simoniz" i* on each 
can. It's put there for your protection. 

MOTORISTS WISE 

SIMONIZ 




d«c- 



wd. . 



(CazitcDts — Continued) 

Airplane 

flyinz isiidfct, mfrvia itur's hobby ^ 

*round «poed mauurcd by pendulum . .. 
he«ter infide cover WBrns* en#iti# ....... 

uiieet, "elytrope^" pluie built like 

tfny power' driven, lei ted in tunnel ..... 

Alarm — bell telLi when bathtub ii full 

Autoflro — port on root may ipeed air ntaili . . 
Automobile 

cripple boy'i. ftn^nr-tip catitrol lor 

homemade Ibree-wheeled car 

loch for hood initallDd without tool . 
paddle wheel, travel* on land or i«a. .... 

■enHcin*, Isle model* make easy ....... 

ikeleteu ibowi uoe of metal tubin* ..... 

tranaraiiiion unit, R'ear ran*e tripled by . 
Awninf — worked from inilde, ii adjuitable . . 
BalLooDB, Toy — hatl blocked On for cleaiiiDf . 
Bicycle 

lirht for, u»«d aUo aa fUthLajnp ....... 

trader fitted with airplane tinea ........ 

Bottlei — labeler foff «aty Co operate 

Bridfe 

catwalk, cable* itrunf from ........... 

concrete apBn aUpporta ............... 

Firth of Forth, paintln* it an mtdleii talk 

Bullet — LI*hL itopa when wire la hit 

Buoy — au*tor’a, mirkt where ftah bite 
Camera^bank teUer'a vest hide* ........... 

Camoufla*^— *1a*i walla of Japaneae fauildin* 

orated for 

Coatings— river deepening aided fay ......... 

Club, Police otoctfic ahnuk from dicperBea cro 

Cooler, Poom«— ice and fan uaed In ......... 

Cotton — ^fingera, iron, pkk ................ 

Cutter— bolt, rivet and nUt, for cloae placel . 
Dama 

Bkmlfler, alnc model ahoWa every dateil of 

piling, ateei, driven in solid rock 

Divins — robot ball for deop-aea aalvaco ....■ 
Drawin 1 1 ^— lifelike, lined paper used for ..... 
Examinattona — atudent paper* graded by weighing 
Fingerprint! 

fiflh, atudy babila with 

ailvor-nt Irate proce** makes visible on cloth. . 

telephone and lelotypo used to lend 

Fire Alarm^low voltage operate* 

Firs Engine — rockonor, data computed by ....... 

FLih and Fiabing 

bow and arrowr for abooting ............... 

echo recorder locale* •cbool* of 
Ga* Meter — ^baw to read, and bow to check bill. . . . 
Class — siin’a heat kept out and light let in by ... . 
Glider 

motorcycle engine drive* acroaa channel. ■ . 

plank, greased, used tn launch 

Golf 

arrow fixed to tae, golf at guided by ........ 

croquet combined with ................... 

left band trained to swing 

recorder, automatic, analyaes stroke ........ 

Hammer — Fulcrum bead make* pulUiig easy ■ ■ . . 

Houaebold Device* ........................ 41B. 

Lamp* — aodlutn vapor, to light hay bridge 
Lathe 

gap in bed, big work turned on 
hydraulic control change* Speed 
Light — wrlat, sets both haod* free 
Lifhtbousea— Gray'* Reef, replaced by the lateat 
conatruction 

Lighting^-Hirt exhibit* enhanced by jirtlficiat . , 
Locomotive* 

miniature, passengera hauled on 

atyles, age of apeed ael* 

Ma^— illuminated, gla** room covered by . . , , 
Mask* — nurse* wear for ga* drill 
Motor — youth liUlLda for radlo-cantroUed boat 
Moving Pictures — projaclor, tbeuter-type drive 
uaed in 

f Continued to page 6AH 
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HOW 

CHEVROLET KNEE-ACTION 

gives you a more comfortable ride 




GIVES YOU ALL THESE ADVANTAGES 



rURRIT-TOr BODY BY fl$HER (WITH 
NO DRAFT VENTILATION) 



WEATHERFRDOP CABiE-CONTBOUiD 
■RAKES 

SHOOC-RROOP STEERING 



BLUI>FlAMi VALVt-IN-NEAD ENGINE 
WITH PRESSURE STREAM OILING 



IMPROVED KNEE- ACTION RIDE 



M en uhu know 

ic&, lianlly lii: 

told how ChevroN't Knee- 
AiUlnn works. But llu^y 
will appreciate llie results 
of Kiiec-Aciion every Lit as 
fully as Ollier inoiorists, 
AfiiotiiT lliL'so results are a 



Bmooth gliding rtile for all 
passengers; (ttlded srtfeiy 
at hi^h speeds; aud 
prtmf stwriugf whleh rnini- 
mizes driving fatigue. Only" 
genuine Knee -Action can 
give you Clicvrolers spleti- 
tiid Knec-Aetioii res ill is. 



cni-:vRc>LF;T motor company, Detroit* Michigan 

CjjmparrChn rottt'itaifdrJivrmtpticrt anti A Grnrruit yfvtwt i 'ntac 



\t ith Olfvrok't 
Aelifiri, tin; front 
wliei'b lire ImiLt ititi> 
tliocar in jiiirh a w ay 
tlial Um*y arc free to 
niov<; up and ilow ti 
iniJrfH'nik'Tii ly ofirai'Ji 
otllrr in Jixf-ii patfis. 

the wlm-is are 
nivuntrd nii so/t-art- 
ififi coil t^prinpH w hii-h 
iiave only cmi! duty — 
to .s/rrm^ iljc welahl 
of Uu; crtr. 



ONLY CHEVROLET 



CHOOSE CHEVROLET 
FOR QUALfTY AT 
LOW COST 

Tkr Mniirr l>e Liiia 
CSrvrwIel {a llie 
pricTit cdir La thi; wnria 

-witli i.bfi vuOtHiitiing 
cumfiirt Jiml ajifKlr #il- 
VATilJmen nf ihr^ kn«-' 
Aptiuli liiitr. Try tllicv* 
tulel Kiyrr^Aclii^Ei ^-iHUr' 
t>vrr joHT fpwii 
fu viprlt^ rvdft- A ip i 1 
tlhei'Ttttn Cur at 

|[|W [HMti 



When toritinp to advinrti»erB plcttse mentCon Papular Mechanics 
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THREE WHIFFS 
AND 



(ContenliF — Continued)^ 

Port — re^mbloR pilot houBO * * . . Ff. . „ ,4J>G 

OriBn Atito headlitbt butbs trip priHlws tnusic, . .30^ 

Parachute 

iniurad perBoni, 'cbuto for, tfated » + ,4tfi 

tower^ practice^ makea jump Bhre »,.*** * . ^ * **369 
PlBtol— iiulletB firod betwDEn fiDB^era 338 

PJaybouA c o il cans ua«d to buUd ***....******, *391 
Radio 

ampUAor and phonoBrapli unit **.*****,,.* *426 

anteiuna Enatalladons ^ *.****..,..* * *424 

cbarjter* wind drirea* for haU«ri«s ****** 426 

locator, bow to build . *422 

■«t, portable, operatet from Car battery **426 

BUfieationt, practical **.*,*,******.*.....** 425 
tubea, metaJ* aud midfvt BcOrnB -*********.* *421 
Rail roada-^g rape! hauled from vliwyard to crush- 
er by ...*..,*.,**** * ********** *340 

RafrlBeration-^ice, colder* made in rlbbotiB ..,,,,* ,346^ 
Roadtlde Stand — dof made of concrete houte J * * . . .379 
Roofing- — steel decking makea fire-tafe *..***.., *3S3 
Saw# and Sawing — power driven, On pole, speed* 

forest pruning *.<*■,, *********, ,..,.,,**,* 36S 
Scale s—heateri electric, keeps out mnlBture **..**,366 
Ships and Shipping — “talking ihip“ U«ea radio in* 

■lead ol wires ***** *3$0 

Sky Bcrapero— 0 tool and cement cut cost of *,,,*** *39t 
Stamps* Postage — boa* tranaparonl* has bins for 

i-OTtin g ,**,*,*.,,,>■** ***,■**,,,****, II** 379 

Sundial^— man’s sbadow tells time on *390 

Telephone — calle, 200, one cable carries ****,**** *419 
Tennis — ball with nap restored gives Longer Ufa.* . .403 
Vending MaebiuaJ — first-aid oulfito iu at met pbnne 

bnOthm *401 

Vise— tilted lor angle work **,*,,,,*.***....,, ,394 
X-Ray — Aawa caught at goodi are tuanulactured* **416 



K ill the “UMP”? No— reform kirn. Male 
kim cic3D out that bad-smelli ng briar, g;ivc 
up foul-ball tobacco, and turn Co Sir Walter 
Ha!eLg;h's pleasanter blend* One whiff of 
and youVe discovered the hit of a lifetime* We 
claitn this wcll^gcd mistuTc is cooler on the 
tongue and delightful to the nose* W^e msist Sir 
Walt e/s milder* But more conviacing yct^ sales 
grow and grow as tbousands try and cheer tbe 
magic recipe for a perfect smolcc: “Sir Walter 
Raleigh and a wcll-lcept pipe!” 



Brown &t WillianiKiQ TdImcco Corporation 
Louisville, Kcatuckj* Dcpti F -$9 






1 



CAE.t 4 



FREE BOOKLET 

rciu hn« li(> miLc youf 
pipe tsit* becter* 
rwHier* Write for a 
ropy. 
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— ANDrrs 

MILDER 



/ 

AMATEUR MECHANICS 

Ants— gmsse barriers keep off Enbloi .*...*430 

Aqusplsni^— fin un bottom mskei handling anty* ***446 
Arrows — >^Jig for gluing fcelbers to *4SS 

Ash Tray^^wlicaji* holds matches and cigarettes. **446 

Raskets^ — sewing, esjiy to moke .441 

Blocks^fauilding* JUnioT con it ruction engineers use * 42T 
Boats and Boating 

anchor, lightweight, easily made .434 

Catalina g]asS’'bottomed ******,*.**,*****,, 443 
Clumps 

bar, ineapeniive to moke *439 

gluing* lathe used as * . .442 

CoaJ^^bose wets as it enters basement, * * , +**.,, * *446 

Cords — motor used to twist ****** * 4JS4 

Disks 

perforated, filtering liquids tbrougfa cotton 

speeded by 436 

sandpaper, renewed quickly *446 

Drawing— spirals* easy method of making *****,, *449 
Drill— expanding. Using in lathe *****.,,******..* 434 
Duster, Wall^— wire coat hanger converts broom 

Into * I. .** + ***, ***i* + H + *ii. *** + +. .*...,** 432 
Electric Light — Jfclsek socrats and 

nysllfies *459 

Emary Wheels— kitlfe ahOrpaner, dish type* for 

d Tessin g ****>**"*i*iv*-i*i,!s«**,* + v***ii* 44g 

Enamel — ahelloc, colored, substituted for *****... *436 
Fountain, Drinkings— broke drum used as bowl* . * . *449 
Furniture 

smoke, soft coal* causes varnish to look cloodly*436 
table, modem cofFea .....*^. **..*. ******** *4B5 
Gun — loaded* sheatb on tent pole keeps safe ***** *434 

Hsmmei^— tack, faucet handle makes .434 

Handwheel pulley on lathe converted into ,**.* ..448 

Ice Pick — nuts, small* started with . 432 

Kitchen Utensils- — jars, fruit, powdered subitances 

dispensed from *449 

Lathe fluid to prevent work slipping on faceplate* 429 

Lawn — cement border aimpUfiai mowing * **..449 

Lock — hey cut so it Is the only one that flti ..... *466 

f Continued to page 6A) 



* POPULAK MECHANICS ADVEKTISING SECTION 7A 

Aie You STILL in the 

DEPRESSION ?? 



T imes are better. Business is out of 
the rut — well ahead of a year ago. 
Miltlons of meo have gone back to wurk. 
TEcre’a more tncmcy in lots of pay en^ 
velopds. But what good is that to you^ if 
your pay check is sciil wiitien in depre^ 
SLon hgures? 

You weren't so discontented a year ago. 
In fact, you considered yourselFludcy to 
have a job. But now — yon have begun to 
wonder and worry why tbconeoming tide 
of prosperity hasn't reached you yet. The 
tiicuatjon is getting desperate. BiLlscontinue 
to pile up. Yoti can't get along forever on 
a “shoe string" budget- Y ou ntiu( win back 
those pay cuts. Other men arc doing it — 
Flow can you? 



Certainly, you canT work any harder than you have 
been. And it isn't a question of your intclKgencep 
honesty ot ambition. Those virtues do not solve today's 
problem — they are often insufficient to hold down a job, 
as millions unemployed sadly testify. 

But there u a way to get back to the prosperity pay 
check. A way that’s probably far caster than you have 
dreamed. Apian that has been “depression-tested." 

During the worst period of the depression, this plan 
was helping thousands of men and women forge ahead. 
Today, during recovery, these same men and women — 
their ranks swelled by thousands more] — are being 
picked for top positions. They are escaping years of 
monotonous:, routine service — achieving their dreams 
while they are young enough to enjoy success in its 
fullest measure. 




good, it obviously works independently 
of business conditions. As unbelievable 
as that may sound, remember that suc- 
cess It largely up to the individual. Most 
iticn struggle through a depression all 
thdr Uves. The few who forge ahead ride 
to success the same business tides that 
sweep the majority to failure. 

The LaSalle Success- Building Plan is 
made for men like you^ — ^mcn with courage, 
ambition, persistence, who need expert 
guidance to make themostofthcirdforrs. 
But LaSalle supplies even more than 
that. Not only individualized training and 
coaching to help you meet today's cry*’ 
ing needs , . . hut also the very steps 
you need to take to fill the job ahead, 
and force that pay raise quickly^ Any 
synopsis of this plan, which we might include hercj 
could give you only a vague idea of this service. We 
sugi^cst you mail the coupon for complete details on 
vour own Line of work. 



Today's Danger 



Since this plan brings results in had times as well as better times. Mail it today. 



LaSolld Extension Universitv# Dopt. d€4-H, ClaiociQo 

1 would like to know about your Success-Build in g Plan and 
service in the business field 1 have checked. 



There’s a teal danger to accepting “depression pay^' 
these days. A danger that low^tr wages will continue to 
dog you— for no employer will pay more uniil he is 
convinced you are worth more. Some day, some way, 
you've got to convince him. There's no time to lose. 
The sooner you begin> the better. 

If the LaSalle Plan has fulfilled this alcn for thou- 
sands, isnT It logical to expect it can do as much for 
you? This coupon can easily 
become your passport to 



D MBUBgccncfit 

C] Higher AcvountBitc^ 

□ TmlBc Managemeat 

Q Mi*dcri» SBleiniBOabiti 
D CommcnHal Law 
D L«wt »r B+ 

n Expert BoaltliccitiD^ 

□ C. P. A. COB<btiia 



Namr 

Addr^ji . 



□ iDdtfBtiixl Mxnmftefflent 
tH Modern Forecuxafthlp 

□ t'dfutitaeJ Manaitefncnt 
Q BuaiacM C^cirmpondeiicu 
O HttxincBB En|ll4Btt 

□ Effective SpeakliLft 

□ on L*e M aiLB Aem CDt 

D SteuiDtypy 







LaSaUe 

Extension University 



TV/icpi to ptcajc mciltioil Fftpular 





^^Here's a 

SAVINGS BANK 
thafs open 
DAY and NIGHT” 



The Purolator Oil Filter has been truly termed, *The 
Motorist's Savings Batik." 

Its deposits are composed of dirt and grit and Sne metal 
particles and hard carbon. Jts job is to tcitmvc these 
destruciive abrasives from the oil stream—and for about 
8.IK1Q miles of driving it keeps the oil pure . . * and 
clean * * . and eifective ^ ^ prevents stored cylinders, 

worn valves and broken bearings. 

But the PUROLATOR 
nmst be reserviced 

Its reservoir is filled with this desmic* 
live sludge after about S.noo miles of 
driving. That means a Purolator Filter 
repi 3 cement— and all good service 
garages will attend to that jnb in a 
very few jntnutes. 

Keep your Purolator at work. It will 
save you oil, repairs and replacements 
i , , and will add years tu the Hfe of 
your car. Motor Improvements. Inc., 

Newark, New Jersey, makers of 

PUROLATOR 

The Oil Filter on Your Motorcar 

tICCKSED UNDER SWEETLAND PATENTS 
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M«f>xin«-,RBck— «ervin 2 tr«y» combined with 
Mallei^— are reptaceablB ,420 

Merry-Ca-Rnuni^— iroa pipe u«ed lo make ..... — 447 

Metal— aluj^inum paint protecta 443 

Modeta \ 

haat, In^rchaugirable power plant for, ,430 

ahJp, att4cblnr topmaat dcadeyes 4DO 

togfle awllrh, radtOf Uied to reverae loconio* 

ttve .ife. ii p-., , ,, + + -,-i-,-i . + , , p-i-p-pp I i p. + P-IP-, 4D3 

Naila — cvtlinsj, rubthrr fuard ratainS . „ . , . ■ .442 

Novel tiei^—beadH and aid jewelry uaed to make. ■ ■ .433 
Oara — screw eyei bold vertically ............... ,432 

Photography^^alelif^lit fpr j .ar| troom .442 

P Ian ta— potted, aaiurac draloafe oi. , . , . .434 

PLutnlibix^— bathroom iixtu»a» aunkeo, how to in- 



atall 440 

Potatoe 1 ^— Von llta te when atored ............... .433 

Punch Marka^ — j|f fur apacinf *446 

Sander — grinder^ hand, converted into .435 

Sandinff Block 

dooratop, rubber, uaed at 455 

model maker! aided by. .435 

Sclttora— notched lo cut flower Btem! .430 

Scraper — rZoia, mbher hand! make handle I or. ....430 
ScrolJ-Sawini — damp (or foot .440 

Skate — ilrap, Irtilt-jar rlu^ »arve> aa , . . . c . , , , , . .442 

TaeJeo'— kajnmer handlle, handy place tn keep , . + . . .454 

Tam launder hy atretchlnf over dinner plate 435 

TenOui — Jif hclpa when cutting ................ .430 

Toys 

hobhy-horae, tlurdy 455 

wbirlLriff. child’!, made from drill .... ... .454 

Tielll ! milpportT removable, looped wire mmkea. . ..440 
Tripod ihelf, cloth, holds photo accettoriea. . . . . .420 
Tubing — broken, cork connecta ,453 

Vacuum Sweeper^— brushes, worn, how to use , . . , ,430 
Wall Outlet! — ahockl from, protecting children 



against , .... .. . . . . ., , 432 

WeathorVaael ■ilfaouetta pattern! of .431 

Window Shades— thumb tacke knep eloee to window. 440 
Workbench — puzzlors for ,450 



Writing — gla!! or metal, how to write black on, ,,,432 



SHOP NOTES 

Advertiaing^vncuum cups bold Kignc to windows, ,4Q5 



Automobile! 

brake chatter elimiunled ,470 

brake lining!, how to wear down .. .475 

coU spring, determliijiig If right nr left hand, . ,470 

gasket, rubber, refloctor* dastroyed by 470 

pipe stand holds differential 475 

reseating tool, u!e Ice pick to apply prossure, .470 
windshield wiper, sheepskin used for ,470 

Automobile!, Ete pairing 

crankcase, support aids In replacing on motor, 475 
hub cup, removing from rear wbeot , ..470 

ring gear, replacing on flywheel ,450 

Battery Charger* — 'generator, old auto, used as. ....47T 

CajiD^^rach protects against theft 450 

Cbi««Lj — 'llg f or aharpeBuig ,455 

Drilling^hloek on carriage of lathe uiied for , . . . . .455 
Electromagnets — designing and building 470 

Fish and Flailing — tnnks, ilLuininated, improve dis- 
play of fish i ., . — ,450 

Cun Cabinet — how to build 457 

Ko«, Mortajn — handle, adjustahloj improves .45S 

Lathe 

jig for slotting pins .455 

tools, cutting, clamped to tool holder ,435 

M icrometer^— frame makes reading easy .465 

Nut— Starting on marred threads ,45S 

Rack— hat and eoat, folds lor Storage 465 

Rofrigerator — trucking company uaea *450 

Sawhorse — tool boa, hinged, used at 45S 

Shafts— eccentric, centering -,..*,, 1 *,,,.,. - — . 454 

Straw — how to aave when harvesting ,454 

Tape — packages kept in ordlor with .477 

ToaU^metal* turning, bow to set ■.451 
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DIESEL POWER 



A Coming American Industry 




The inlemcd - comb uslion 
engine represents mon'^ 
supreme triumph oi 
machine power* Diesel 
engineers are In great 
demand* Many ore ac- 
quiring necessary knowl- 
edge through spore-time 
study of this modem 
L C* S* Course on Diesel 
engines* Free bookletl 



HOX' 5S9.I-H, JiCRANTON, PENNA. 



Without cost OT obU^atiDri^ amid me a copy of your booklet, Wini 'j^T 

and Why," and full particulars about the subject befarf which I have marked X: 



r^ Artliltcc^L 

□ ArcLdtci±t 4 rftl 

tn UuklilibK' Krtiiiu«i^iw 
Ca *iia liuUijcf 

P Htructuj'iO Dtmhiituui 

□ NtruetMTiO 

P Hnw m Inmit Aitil 

P EteriHavl t^itinarr 
P ElitiMda LlgibLinc 
P 1^4^1'liuii', l-!]acLrir< an-J C^m 
P Kiihliltc ^liUlr Uitii:|,rluld 

□ IhjiLsmuLker 

C BilJilaBa IktAtuiEum'Hlit 
P IXLcq- ^ruu^nuenL 
P luilu^lriikl SlalimB-rHiiml 
P Trnfllo M nnikiT'Jiigtii 
P Ai?Timnt*n«?y 
C] Cu«ip AcewuttMt 



TiCHNIOAL. AND INDUSTRML COURSES 
O FImL Tmkmfiul uJ P T'liimliiiij fl FilOtkB 

□ Ntirrl MiHnJ [] JlrjitJiir O V ttUUJdUUa 

P Tc'Emrtiikb P Air tT'oarJitichtilitjt 

P lVI*pJiiMt* lA ipth P lL»i(h> G ■W(™ni l'jra*-|prrfr 

P MiwhinifiO □ Kt,**rn raitrlritr KoiiB(»f 

P iVlwhuiVjJ l^r^utntiit O ^[^i.n*’ 

G l^lftbliuvkl D t'uijiniiL'kBf' P iE. K, Lf^migiyvn 

P l^ttrmDu.l[,T P !||^ L't, Fnrrn.'biiiii 

P CJvi Lntuid P IiIpcwI LticLiid O Ajly Ikrak't* G IL 
P Avlnbu>n l-ltifinH P llkfkw'by Efivi:n*<kri:fl« 

Cl Aurjnninttjln Mt^liuils P ClvM EnvlnrnrrLnv 

D thtr%rr»Uua □ Eiurvcyinx M&ve4ac 

BUsrKESS TRAIHINO COURSES 

O O. 1*. Arc<iii]l|l3iit P .^nnii'^ fl’LaELrm Hnlninia.[Lihip 

P DorjfcL-HifkinJt P Kint f'^jEdMCA 

P ISn'rt'tWUtI Wrwlt P IIumLbjm (IinrTH^milrai'r' 

G HfHnkh P rreiic.t| P l>fIlll^['kIl< ii'ihEiw 1 ’bt>U P tfierd 

P Malta ■irirmliiii (1 Bhil T>'pJliC: 

G AJv«ruMU4 G Civ^ ^nrltw □ Mail Cafi'krv 



n Bttli# Ebitlii^i»r 

□ lltMJir BiFil UniiaiiiB Fuib-^uiBU 

□ Chwnulrv 
P I'bonnarr 
O Cfl«l Ailninr 

B Miqa Fijirtniii 
NBlkrJ^lIdD 

Q iL'uLLkD MBiitlfar'Elinnc 

C t MnnLiI^turiuc 

n AcrwHltTiTi, 

P FruiL ClmwLnki 
□ riniJUT ('arnOiid 

O Aailny \f.n Clnk 
O CinudB fhsborjJ 

Ct lii*b ricb-IK4 H^lbjwla 

G < )'po{*Braturf 

□ IHUaltaLLEI^ 






.iffr 



City St<}tr„,.„ 

// ptiif trtiilfr In jrpnf Iht* rtiTiiNfn l« fii* V*ilrrn»if ffcKooli ranA'^lan-. ^-twiJfrJ* Mentreai, l^awcdtlA 



■'M'H-haFF-J-* 



Whim itfHfJliijr to ttdvrrti/if^rif i>h*n»trt Papular Jfeckmtfr^t 
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Who Wants Television? 



am pleased 
with your radio ar- 
ticles, but I wish 
you would ruo a 
diagram of a sim- 
ple television re- 
ceiver. How about 
it? I think other 
readers would ap- 
prove of it, too."— 
Peary Cooke, 
Mullens, W, Va. 



"Full of Facts" 



"I hope you will continue to keep Popu- 
lar Mechanics^ pages free from fiction and 
full of facts and useful inforniation as you 
have in the years gone by. The boys of this 
country, and their parents, need a publica- 
tion o£ this type 
which presents in 
simple language 
the mechanical de- 
velopments and 
ideas of the times." 
— B, Dale, U, S, 
Indian Service* 
Billings, Mont, 



The "J. M. White 



"From a Popular MechanicE of 1930, I 
got information which helped me build a 
model of the "‘J. M. White " 
one of the largest and fastest 
of the Mississippi packets. I 



would like to hear from others interested 
in these models of river boats,”“F* B, 
Simmons, Steubenville, Ohio, 

The "DeWitt Clinton" 



Frank Smith*a Madml Train 



"Enclosed you will find a photograph of 
a model of the "DeWtlt Clinton" train 
which 1 constructed from the instructions 
in your magazine some time ago ," — Frank 
H, Smith, West Lafayette, Ind. 



Invading the 
Yukon 



“During the past 
summer in Alaska, 
1 saw Popular Me- 
chanics in many 
isolated cabins 
along the Yukon 
r t V e r,"— E J j 

beth Hayes, Wil- 
liamsburg, Va. 



WhoTI Write First? 



"I am serving my apprenticeship 
as a patternmaker for a large loco- 
motive works near here. We, over 
here, have little home workshop 
machinery but I recently attached 
our electric vacuum cleaner to my 
bench grinder and got good results. 
I would be very pleased to hear 



Mr. Simmant with Hit Madwl Packet 



(Coutlttuva td ifiAl 
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Leant 

ELEaWCIlY 

SEND TODAY FOR DETAILS OF KT 

Pay'Tuition'aftep 
Grdduation Plan! 

Oct tfsiciiiig In 90 days, right hiM^elo ihc great CojTie 
Shops ^ not ty 04 rr*Bpondnnc« — but on »a] 
electrical lanchinenv Mall tho coupon b«tow. If 
you are short of luoncy Til sciid you all details at 
my finance plan and consider your applEcaticiD+ If 
acceplcdt ynu won't have t» atort paying tuition 
back Until flva msnIliB trom tho dst* you Btart 
■ chaol, and then youll have qy*r ■ yuBrtqconii- 
pljctc your paymeni-B^ 

Tremendous Developments 



STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS 



Ahead in Electricity ! 



H ere 1b your Opporcunlty to H In- ETory day brings news of new doYolopnieiits In crery brancb of Elec- 
tricity, with moro oppof CurtltJcs^ more fobs, and a ^eatcr future for the trained man than ever before,. 
I consider the fellow whole ainhLttDus enovah to want to lief ahead by toklni:;^ my TralnLnAj worthy of my help* 
Mail the coupon below and you can prove to me that you are wtlllnH to spend just THREE MONTHS fn 
the Coyne Tratnlna Shops Lcaminft ELECTRICITY* Then* I'll tell you about my finance plan* which has enabled 
many to get complete Training and pay tultioa back Later* 

Leam By Doin^ In 90 Days 



Lack of ejcperience or ad^ 
vanced oducation bar^s no 
ono* I don't care if you 
don't know an armniiiro 
from nn iiir brake — I don’t 
expect you tol It tnakca 
no difference I Don’t Irt 
lack of money bold you 
back from gettinp^ alt de> 
taib of my amazing pkin* 

BIANT EARN WhUe 
LEABNIN6 

tf 7D0 DFfld [isrt-tiiBB work ta belp 
Vat rear Uviog AX PFhsesBAd will t«IJ 
Bf wUr pfCbIcbW weiBayb* AbljptD 
bclp you we liAvo ef 

olhen, Tbra !□ 12 brief weeks, Js 
tlie ereat loariDS ihops ol Coyne, 
we irstn VoU AS ttcVerdiX'itAetl 
VtHieouM Cte I riuned ..onoPCDftlu 
eiTSI^st oUllays of clceUi<4l4ipim- 
nLus Everup^mbkd «*ieal dyns- 
mrt* ODSioex power plaoLs, auto* 
•wiich-boenls. Ini-osmJnUxg »u- 
Ueiu , , everythbia from deorlieUa 
to farm power biu Uihtine . * fuli- 
«£Fed . .iiifiill opera Lion everyday) 

TRAINING 

Actual Worli 

No ihin books * . Ton net liMSvldaAl 
tmhtlne*,. nal Aetnai.«arkwltboQ)y 
OM CbMiry fim wiJ] T>**d. BaiMiOff 

iml bectcrlea . * . wlsdloe; mJ anu* 




Prsparw for Jobs LUce Tbsse 

a*n * 1 * ■ f*waf bnirdmli at ]fa^ 
doiM Iq ttoid- Ova lew* 

•Bipliiiuut boma ffb* roQ • W'^ 

““•^riKraiEVisrtinr 

SUSSTAmN dHDimHt 



tnrrt, Dpondsy res] motort, dyns- 
Diirt sruj ■reneraton, wlrUta hMls 

ece. That's s aiimpse ei hew ws 
Iwlp to make you a master eleelrf* 
cion, and At yMj, to maalll; for Jobe 
leading ta tbe blgiMt pay* 

JobS'Pay'Fnnire 

“(bWB tpj EloctricaJ ■nceessloyoar 
12 week ehi^ eonne*" laTs K, Q. uni' 
bnrver of TenilcSSet. Two W 0 «^ke 
prber IrwTlTLg Mbool t twk a wiring 
job," roporti E. O. Bmult cf H]i+ 
nol«* ■ ^asdi tbs proftta from thLi one 
Job Atone more then paid (or tha 
eotire eourse/' A. C. |liieli:n.le ef 
Ohio osji ''Received WTenl raiaei 
inpar,dneto Cbe tnlnlns 1 reertTsd 
St Ooyzit*" And 1 reuld quoto 
t rvm hondrsds of letters of sareeu*^ 
fol CoynO Trained Men* ir4o( 

Ami done, you iAould bo aMr Id ad/ 

OlHtrla RnffrlEwnilaB 
—Air CAntUnnnJsig 

Klsht now I Arnltud-ailliietoFblenrW 
ElSrtHe KefrlgentlQn oiid Air 
dltlenlflu ‘ 



^ CETTHEFACT8 



Coyne h yont' one sryiitclisnei to 
get Into ds«trlritT.Tkl4sehoal is3S 
jeors old— CoTDO traEnlnij Is teeted 
— proven berond nil doubt — en- 
dotsed by many Lstev dectrinl 
cnnnrRs. Yi*o cth And oot evorr- 
thing ahepLctely free. Simply oiaU 
the eouDOfl SBa let iwe send yen 
the big, free Corn* book with 
pbotoeruDha * . . feeta , * * Jobe 
, . , SAlottoS * . . opportqnltl^. 
Telle yap how bubr earn expenutce 
Wtiae tnlafog ana how we OMlrt 
por grednatea In |ho Held, Thle 
does Dot obEirate yoq. set at 
Doce. Just null ewpon. 



ooujSfl s± VO esWw wet. 



Get ThU 

FREE 

Book 





Hotfu of 

CU^ynaBGhool 

Thle is sur flreproar 
modem horns Where- 
ta ti Lostnllod 
■snris of dollars' 
worth of EJeetrleel 
equipmen t of all 
kinds, EveiTceniffitt. 
and conTenicfUT hsS 
beep Arratiged to 
make yoq happy and 
contented outlDU 



year treJnEng, 



. B. CL LKWtm, rrr ilrtani 
! llMtrlcal ficbMl, Unit. 65^72 

I SHE •« FnnllBa Ct^ Cklguo. itl- 

I 

I Dcnr Mf, Lewis; — Witbout obligstion send aie 
your big free illustTAted estaJpg, with nil facts 



COYNE 



nUHDSD 



H. Lnrm, PtlllMPiY 

ELECTRICAL SCHOOL 

fMS,PnBllanSt*tDnpt, 65-72, ChlngOpm* 



t ebOui Coy no TraininK oqd detftils 

I *^F«y-Tu1tlen-Aft«r^Or»duallon^' 

I 

B Abw'vji raoas.iPiSeDei«ihovwavajaaHaa.vaaooa 4 .,p 4 

I Add. 

I 



ot 






* 



W/ini icHffrtj fi? advcrfijcTff jiftraac incn^ioii Popti/nr Jhf acfiantrs 
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BETTER JOBS 



**rli train you RIGHT — ifje 
practirai easy tiur//" 



Training 
Until in 



Engineer DOBL . L j POSITION 



SoTid 

CouponI 




After traintn^ yon I b^lp you 
cent for this ecrrice. For 30 
have been writing me when 

AUTOMOBILE 
MOTOR BUS 
AVIATION 
CLCCTRieiTV 
MACHINE iUILOINQ 
U I L D I N G 
CONSTlUCTtON 



B 



to a job without chargms you a 
ycBTia ernployera of DToftsmcn 
they want hel^. Aviation, Elec- 
tricity, Mach m&y , Auto Work , 
Building Work — All Che&e in- 
dustries and others, too, must 
have draftsmen in theiroffices. 
These industries are now 
ETO wing fast; be prepared, 
Startyfou ? and get the Cruin- 
ing. Then YOU will be ready 
for that bigRET. bettner pay job. 
Send the coupon NOW— TO- 
DAY* while I select my stu- 
dents for this personal, pi^- 
tlcal training to a limited 
number. 



BOOK COUPON 



\ ENGINEER DOBE, Drr. 33-7< Ubertyrilte; III. 

I Send me your free book. "Successful Draftsmanahlp'' and 
I explain how you will assist me to a good positJon as a 
\ draftsman, 

I Aami? 

5 AddTms^ . 

[ FoBt O0ice. Stau, 



earn ^ 

D R A FTI N G 

at Home from an Engineer 

Now is YOUR big opportunity! Boostyourpay! Get® better 
^b. Businesa is pickmg up. Draftsmen are theFIRSTneededI 
1 furnish you ell tools and a drawing table. And I'll teach you 
in a very short time by mail Ui your spare tune until you ac- 
tually have n desirable draftsman's position so that you are 
fully satisded with your easy work and better pay. Earn while 
you team I No previous experience required. High School edu- 
catioii not needed. Ever^hing made plain by my pmetiiCa] 
method rii^ht from the start. You'll be amazed how quickly 
vou can prepare yourself ia. your spare time for MORE RAY 
by my practical method^fiow used for over 34 years, Thou- 
aands of successful graduattra, aged 16 and IS to past 50. 

JOBS OPEN NOW! 



WJien icritbiff pJraa*} mrfmflour Fojjular J/ecfianice 



E 



LECTRICA 

ENGINEERING 

A broad, basic, intfusive course 



L 



Complete in Ono School Year 

Jadudn thm fundanimntati of R«/rtj4'J'af|«n.» Air 
Couditlottlti£ and EhetrotiieM 
PsEr/iHAticn^ under skilled insiructon lor new op- 
partunitics In electrical field . Approved by educators, 
eDdoTsrd by LDdustry, 42 years' SiicCcSsIur eaperiraice. 

Theory onef Practice Combined 

Tbeary and practice are closely in t era oven in cIms- 
rrwm end lamr^tory, Fiiepmof dormitoriefi, dining 
bait, laboniories and shops. 

Prepare Now 

Blcfis. men hold nesronable lechnica] and MKutive 
positiana. Catalog on requist, 

Dl ICC electrical 

DIUI3a SCHOOL 

U$ Tahomfl Aw., WnMitjcton, P. C. 





Learn Public 
Speaking 

AttaaiEiB^luaiHrBllniE — 20 nUnutiMA day, 
Dnti»Bii (b-Id ril-flimruikiifa, 

|nf riif ^orur iubt^. Ibr^mli l«i nrpLT 

•itluin b]T «E.rtln MiiHKh. fitfw ln« 

bbokM.. JUtw >a ik^hrfirf* WU^ 

•HMFTH AHUIOJUt IHTITUTK. D*wb t3tt 
3«1 AvaniM. CUaW. 




RADIO ENGINEERING 

RC.4 InstitoteH offers ao intoDSjVB course of high stAndord 
embr&CLiig all phases of Rudio, Pmclicii] training with mo^lern 
equlpniout at New York Bad ChiengD schncla. Also 
[Spsciali>od oouTses and Hontc Rtudy Courees unrier 
‘ "No obligation" plan. llluiEitttJ Ciukf nficil 

RCA INSTITUTES, Inc* 

n Vprfck N«w York, N. V. 

1154 MurchandlH Marl*. Chl«aa 

HtXvSfnined SUimiard in. Radio JnairufUon SinCt 



IWtit WiHI* f« Fm Buk, Ba^krfM * {krid 

nuBliD.'' It cnflLRltL'l It^nitni Atal ltd* tens' 'dtlitt'i InroDd In 
writ* 1 b ■!»>■ y>iir UTBE tJipjitlr wrillEq op i. rptiS Ilf J(^ 

n i rfnn itatsni* fsr pofltMi. Writ, lodmT . ft H. T APPL VH, 
*1* WMf OMC., KEhW CHt. Jfa. 



CAMPION 

rnmmteiw^ SbM, IIWW |A,w33ii,, T O V./ I O 

pAiiiaj-M -f-n ,11 L-Ldr,n ,rvii imJT*n-.|LpB — fiT Ufr. Fki-.C mti-f. haMElrful lo^Uoa 
I'l Dil'ldl,' wiurt. L«rn cidfiw. <'ii.[n|ilEt«, iiMHtrn] agnipiBuL All tparta* 

tlfllf #ni Jt- Or i r^ rUMB. 

p I u nr 



CAM 



BOX 2P 



PRAIftlC OU CHICN. WIS. 



HowTo Secure A 

GovemmeiitPnsitlofi 

Why worry nbout plrikw, Inyolfa. Iwnd tiiiwpf Train 
DOW for E OAV^nuMTit jub, Muiy nmrainjiikiii, ex- 
pw-teUr tnrrrurd ularica. n1ru|f wrA. fniVEi, Et^HJ 

pay. JiCl tna trip t'lm becDCna a liHiLvKy PiMUl t'irrii 
Poai Offl« Cl«rb, City Mtil Carri-^r, Hunl Corner — 
or brip yooi fft isto any oiber □nvmtin*'iU jnh yimi 

want- 1 wu. a HMralarr r*! ('in) l^rr’li r 

CkimmniioTi lot 8 Fun. Hew br-Lprd rhouRAnd^ 

WE„ — , nn My ? 2 -pP (0 book ri lU nhnut tbr 

rfow anna* opm— ,n4 hum i m 

GUfiUfy ilBU tP EAt trba. Sen4 tba MUPdrii for FOUl 

W ^ ^ _L _L _i_. i_- 

3C 1r! ’K tiartQrtTcivirSw 

fATTER50rf S^tlO01„ » C.iw Bldr-. Rpith*Et*r. N. Y. 

P1«EH Eerul m«F hritbout obi lERlrion, yi>ar I raj boak "Haw tp Brtun 
Qovvrpiqan'l; FoalLkiD.'^ 




NEiiie.. , 
Addria,. 
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Not since the Gasoline Engine was perfectedforuseinautomobilesand 
trucks 30 years ago, has there beensuch asweepingchangeinthepower 
and transportation fields as the Diesel Engine is now bringing about. 



Think of the Opportunity for You 

Diesol engines — beciiiiae of their hiph efHciencj^j depetidahilityj and economy of operation 
—arc fast replacing steam ami j^asoliiie engines cm land and water, and in the air — 
threatening the present joba of thousands of workers, fs your Job safe ? 



Power for Manufi^urinf and Construction Work— All 

ov«r the count rv% Dicjwl stationary plants are providing shops 
and factories with low cost electric light iind fioweT' — producing 
jiowcr and light for puhUc utility comnunics, rauniripflUtics, 
railroads, city ictrect car and interurban systems— drilling 
oil welhn und j}iimping the oil to markets a thousand miles 
away — oi>erating drctlpca and excavating machinery in river 
improvement and reclamation work — ftirnitthinE dcpendablo 
and economical power on isolated oonstruction jobs* 

Steady Employment 



Power lor T ronsporta tion — Dtesi^el en gi ncs 
arc producing the elect rie fKiwcr that enables 
the '^^ZephjT,^^ 10,000,’^ and "Flying 

Ysitikcc" to break raiirttad reeorda for both 
spred Bind #<*Dtiamy i>f operallnn-— dri viuit *>ccari liivf'rs 
and rrekhtera, ferr^r bnaU and tiiK#, 1 h1(d and Kv« 
btmU, burjc» and plewium craft— upcnttiiLg tuiff 

tnutur tructn nn liifiip anil dilQcLilt lukkils, and buMCfl 

on city streets and transoontmcntul h — 
pf]W4^rinn; traoton liaulluji all kind* uf isiuipmeiit nit 
famiN and cci ON tFLLctloQ Juba, kbd la luiimcr campo — 
driving giant a irplanoa and racing autciinubileo. 

Amarican Schaal, Dniol ■! Uth Chicago 



To lie sure of wf only employment in any line, you uukHt untlei> 
stand the priticiplcss mid operations of thid line. The Diesel 
imiustiy' has made amasing progrcKi^ during the Lost 3 yearti — 

la lOltl the boTNejirhwer eold wap mure than ilbuble that fold in lOSIf. And 
evary naw Hteael iiiNtallaiJ eiihueu mufe ^ob« — greiUer CpptirllUlilieei — for 
D1 Bad' troincd men. If jfiba in your lin# are ntcadily (frr™in-pt (wmreer, in- 
v««tlKale lids new, prcHDmefwive. uniT£iwd(Hl ]jh«, thrit IN uftpTum an in‘ 
creasing number nf gowi npaiiiiijit. 

Today there is practically no competitton in the Diesel field, 
but the incTcawillR use of Diesel engines will result in keen 
c<ini|Hdiiion for jobs after a few years* If you start your 
training now and get established in this field, you need not 
worry about competition. 

Get ywr Fr« Diesel Booklet and find out what the Diesd 
fidd olfcrs you— how quickly you can obtain a ctimplctc 

underN landing of DictMjl engine principles and npenitloCL by sparp^time 
study at home. Cminw includea all test mataria!— ■w ith epe^rial dlagrniiui 
making it caey ta understand thia new type of pow^^ 



Cfl2ineerifle and Business 



If ynu nre interented inFome rtherlil^nainMring line 
— er to. the field ef BuittnM — wo can give you wually 
enmplflte. tiljnpiined, a cud nnictLea] training bhtvIcc For 
any ot the ilntirablD p^iaitiQiui UmIdU bdiaw. 

AKkInz for Inform atlnn tuTnlves no nblljratlnn — 
but niallihK Ihe onupon may mark the turning point 
til your lire. Check anil malJ the coupon lodny* 

Ameritaii School 

Dept, D-C 4 S, t>t*HslatStthSl.,CHica|« 

4 n#. wliboiji uy.»iiiiiMi. full iivfHirBMLl>ufl n pgiliJcti cboiksA 
n 'Dl*i*l EfigInHr 

□ a^ bglawr □ Oratli.am» Oi htlnar 

Q Alnr*n POat IH CtMtrlHl 

□ * ■vUw' P High IpHrJ «>ndHto 

P airtHMkll* Ef^laaar P Laejai 

□ IpBllfcjl R pRr a ABaMOfRal □ ^ ~T'~ir''n* CHckHM- 

□ OvIiiHb lm □ Ifeiai* a Vn niIa Irr 

□ aiHiaku iNkMiMr Q 

□ Cwl. PtfHI* JtMiMfHtaBi P ai*** bwlRMf 

□ Chi ZBjfcfr □ ainBlwRl ZaihiniT 

A^iEITH I h***, -,* + *, h ,***,■****,...,«. .9 . . . . m m m m 

.* 9 * 9 . .* 99 .*. **** 9 *,+ 



Turn Vour Spare Time into Dollars 



Wbfii w 7 riH«fi fa pfrnflr tiKiiffrin papular iifcchanjcfl 
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Follow 

this Man 

Secret Seryice Operator 3S is on the 



F ollow him through oil the cicitenien .1 of hia chase 
of the counterfeit See bow a crafty oprerat or 

works. Telltale fingerprints on the lamp stand in 
the murdicred gitl'a roomi The deteedre's cigarette case 
is handled by the unsuspecting gangsterf and n great 
mystery is solved. Better than fiction. It 8 true, every 
wordof it. Nooblisation. Ju^t send the coupon and get— 



FREE! 

Tlie Confidential Report* 
No. 38 Made to HioChi^ 

Aod the best part of it hH Cs thl#— ft may open yo^eyrt 
to the great opportunity for YOU as a well paid 
Finger Print Expert, This is a Youne.fast^trowiHg pro- 
fession. This school has taken men and trained them for 
high official position^. This is the kind of work you 
would like. Days tuU of excitemenL A regular moathly 
galaxy. Rewards 

Can you meet this test? 




you how It IS possible lor you 
Send the coupoa and ru ai»o scud the Free Reporta. 

INSTITUTE OP APPLIED SCIENCE 

19 Z 4 > StmuyiLdc Avc.« Dept;. 13^56 Chtcaio* UllnQls 



Cb ks aot Pthmi* 



Institute of Applied Sctcuce 

yOTrt Ilepl 1^56 

Gentletnen : ■ — Without any obGsatkm whatever, send 
me the Reports of Operator No. Mk also your illustrated 
Free Book On Fingtf Frinta and your low prices and 
Easy T erms Offer. UtcratUXO wil] NOTT be sent tu boys 
under 17 years of age. 

ATaffls 



I AddretM 



\ 

Wfieit lorifiii;/ pZenef iiKTitfioit Poj^ttZar Jftcftanfcs 



Foremen / 

Increase Your Pay • 

No iDittEF bow muiv ynn TOtlVe b*en oo tt» itib. yoaTJ 
niid LoStJle bim.'Atody trsintna Modern PoreqiKinqhlp . 
ropj ifi wicr -malcer tor you. Here'. Whr: ttiaht sfler tb. 
■ar, Hugo Plepier, Mi^rr filiKi'ZBfiekJ uu a homlHr of other 
eipeitH who fauJ woo dlttlnclJofi in the Qekt of pnKJiKtkm 
cno^eerfng, uiHJertmk to EsthET, uolyio and OrEsnlie for 
Le9.lte tfaeeitpeHeM.Df morothort d,000 praciicat for*- 

*. U[ 



men md prodacifitn mm in tinm nf induftr*. Upon 

thi. bu^e m.teri.1 (he; bailt . bolf rflatu^eble trun- 
jrm; eouru eovtrlng evory lihu. oj the fown.n'^s job. 
JuBve received two profooHcmt and. a 'relw' la of 

f76 . month” — ’'Hwe [nemsed tht produetlon of my d«- 
paHmEDt EOS”— "'My mpnlfaly Ml.ry fe now fAIO — a ^rei*e' 
Of |t2& a month"— tfaeu are hut a tow of the tnanr trlhotd 

B id LnfifelL. bomoHitady training in Uo^m Pomnanahip. 

w coat; «asr terms. Complfit. details in an attnetiva 
^-pag-e book 'KiHlETtI For ro fa n ahip,''* Hfat ynau £fim up« 
request. Writ, for It today. 

LsSsIle bteaiioaUaiTcrtityf Dept. SKi-MF, ducegs 



EMCIMEEILINO 



IMTR^aiVE f^KlCTICAL TOCIINICAL COUgSER, 
<.pwnifa|i«iiL}UMl. TJAtK aKU UOKHY MVKP. Live™ hi 
J yt*, nH;:rk!al, SO>«7L>iexJ. atrt>n.ttiir.|, L'lrB, 

A«nm»ulk4. nkbivuT', Akii Rlw3rt«r anmu hi EWifinilr, 
RmUov Sretrir HafrwntiaB, l*bwef llviftls^, ll.]il(tlBL 

1 a>. tuhiiB. Eitaiirmi hnrniiirii. RfpjioMHl- I'urt-llnH wrvrh int 
hnard ■ud rocin. 34 m,' n^iuiliie tnii''reiBfiri nuiri. 

lot«[4d kJl mi* 11. .a. Bne. f'lMeil l^n4>. I^Mina IMIWuiaU 
tfawui. tofenwd tj etidof.^ hy bbi| 

cBtofB. r *i< *Va (tw- 

riHLAV EHUINEERING COLLEGE 
titt tmliaii. gwa.ua H.nsas Cltr, Ws. 

ou Can Reeatn Parfect Speechp if you 

STAMMER 





Send Inday (oT heauLifully lIluBtrated hook earlllDd "nONI'T 
which ddhS'ibee the IkifiiB Unit hlDlfand fgr ihv 
erienrithr mireetiDn et BCamignrJne uiil ■tiittnrmc. hlelhcHi pij(K 
ormfuiJy uacd at B^aue IiutitUlB iOF tear* — ^iOce- IH8|, 

diirsed b-y phytlcihiuji. lAill LDfortnaiio. -oiabcvrEilcia eoi-recttan p| 
■laiuincrriof; Dcnt Jm. hn vbJ tcBl Ivr . Bpnjamln N. Bof 0-, 

D*pt- ISS. CiftJa Towar, Indiana poU a, Indiana. 

En|oy a fascinating 

manay-making iiusinoss 

Thera are hlu mjmjH: unit tee in. FlIO- 
TtXrlUPlIY. Vi’i' ran tivow jott 
moni ttuin hfl wajn to m^ke ntnoEy 
in this jcrowltui uroteaitloa — fX>M- 
MEJtc:rtAU NEWS, POIlTllAlT or 
MOTION PltTlTRE VhnltwruiJir. 
PorMHia}: Atlendanre und UnniE Htmljr 
mtniRK. .29111 yoar, rr«< bdokieL 

New York lostilulB Of ^horaqrafahy 
ID «a»i hi at. beat. 41 nb« nrk CitT 




GEME 




tiMh.., 1^^ jmwr lii.T'irUa kcdib iMEA'tl'm 

-UJuial, ^qn| ai Binr dilT«iimt rrepal.f'**! airiHi vliiili. Th*r -11 ALUi* 
tMutaid. T*M .dTinlii^ a/ tMi AM VllMJ OFITfcJi Ufd^T’ Add*™ i 

URUEI fHOTB Ui. E|lar|l« W K 5 MOim, HHU I* I 

S Yr. 1 ^. 3 , iJegree fToUra. 
In Aeronautical KnginMr- 
Init. Alfm Flint". Yi round, 
M BHip Merhanie and Admlntairattve Ckimwi . naysand 
Evenihgll. U.. S. Approval. Writ, for 'MFiiAlon FoHi " 

AERONAUTICAL UNIVERSITY 

tMa a. JAiaiMa** Biiw. owaaw. nuiwIb 



A 


U 


Ihi .^ ..rrfi 



AVIATION 




SALARY 
TO STiflT 

5 90 to 

uys 

MONTHLY 




rtr. Clark 

F. O. Ial»T«r 
H, V* D, CaniRE 
SpMial AsBbt 
CuAtoma Itnpaafw 
Citr Matl Candor 
P. O. Clark 
Malrvn 

t mnilE^t fiBuealor 

Typiit 



FDSThlASTEai 
I 6*abutx«ee 
Aoditof 
I SCaDQcraiibar 
UlIJ, Qnrdar Pktfid 
Teiaptob# Our. 
WatebjOD 
iMMfc iBaimrlor 
I Stblie thwJ Clark 
Flla Clark 



02IHEMT INSTRUCTION SUREAU 
Paul. Ill St. LaHlfat Ma^ 

Rand bw ntlfiR pf.rtl«ut«v "H.ia U Qiralifr for 

<l4n«nuaml mflirkafl '''X'”. 

.h^h^lTrRJte. 



hieatiiHH. appiirfiabllin, elc, ALLi 
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GCIEAT, 

DO I 



\jA^T ^ 



I SURE DID. 

made and iOLD A ^ 
BunCH OF aOOK’END^, 
MIRRO^ES AND SO OH « 
TO FlUfJT'E.fJS FOB. 
THEIR DENS AMD FUH? 
SAV DAD, TAl^lOtAHV^S j 
THt tiRAHDEfT KOMV j 
^ IN -mt WOftLB/ 



HElUD, SOnX ^ ODME IN, DAD. 
&P£HDlH(i tVlE ^ J I WAS JUST 
EVEN.ING AT VoUtt] ( READING tHiS 
WORK- BENCH AS AO OF THe 

usual'? northwestern 

SCHOOL OF TA^IOERMY- 
IT SAVS THAT MOUNT] MG BIRDS 
and animals is a great HOaav 

FOR THE MAN WITH A VfOtbL^ 
BENCH — AND 

PROFITABLE, 

TOO. WHAT 
DO YOU 

think? 



WELL, SON, k DO KNO W \ I 
THAT THAT SCHOOL WAS ’ 
TEACHING TftlttDEftMV WHEN 

I WAS VOUtt ACiE — THIRTV 

VEABS AGO- I OFTEN WANT- 
ED TO LEARN rr MYSELF^ 

AS INTtlRESTINCr^ 
/ AS IT SOUNDS, t'M AT 
least going to investi- 
gate. AND I COULD SURE 
USE SOME extra MONEY 
RJGKT NOW— ALICE WANTS 
]EW DRESS AND 
D LIKE A NEW 



WHY Boa, VOU 
CERTAINLY DID 
TAKE UP TAXiDERMV' 
IN EARhlEiT, DIDN'T 
^ YOU? 



NOT SO BJKD FOR 
A BEGINNER, THERE'S 
A LAMP That will look 
DANIT^ IN MV OEN, 

> GUESS iLl ask dad 

TD Df®P OVER 
TONIGHT AND 



v\ 



THAT SQUIRREL BOXING 
GROUP IS ONE I MADE 
FOR GREEN'S SPORTING 
GOODS STORE FOR A WIN- 
DOW OtSPLAY. SO FAR 
THIS MONTH I’VE BOUGHT 
those THINGS I WANTED^ 
AND MADE MV WORK-BEhCH 
PAY ME AN EXTRA *68 
JUST FROM TTLHIDERMV, 






ANO I NOT only MOUNT^ 
TR.OPH.lES Foft OTHER SPORTS’ 
MEN, BUT MOUNT MY BEST .- 
ONES FOR the DEN KEftE. ^ 
WHY DAO, I NOW GET TWICE 
AS MUCH FUN FROM M.V HUNT- 
ING AS I USED TO. VtJU WOULD 

,TOQ jF you learned 

taxidermy. 

iT SOUNDS 



Fun - Fascination - 

Be a Taxidermist. All Secrets Revealed. Learn at Home 

Save Tour HuutiBK Trephiee Wild Came Not Needed 



Mount (ftufn mpifrLly yourvuJuiibJp came- birds ^ 
AisiiTiiBldp INhr ^mo-hoAds, Pre-’^Mv^ thent j^ut 
like life. That if Taxidermy. Learn at home by 
mull. I>erijfate home and dMH wkh rature's art. 
Make umbettmed-uf praHti in epare iitne, in 
ygur ehopi Ynq ran. Will you? win fome jw i 
tUxidermiFt, InVe»ti|tnt«. MnU ^UtipAH NOW. 

Success Guaraatced 

This old reliable dehocHl has fcradunted 2(.>D,000 
Kludeiita in Taxidermy, 31.) yeate in biuinedtiH Our 
great aueeeHe permite thia guarsnlH. w^# know 
we 4-iDQ teach yw. Tt'e a jtrAiid tiioney-nj,nkmg 
babliy. You nvuat be in tercet ed, if y ou hunt or 
fiah ur hevH a wark-flhn]). Ask f-or tJie fm beck 
end learn all about Taxidermy^ 

Mail Coupon 

Or A nofltc&rdl vrill Aa. No obUxadon on your pert. 
The beauutui Booi^ wuh bundreda of entnmcimt 
PIcturee la Fm. Don't alra yoor Ontr Chance to 
ett LblB remarkubtc took Fro* and ^oFtpaJd. Write 
tuday. State your Agia. 

Northwestern School of Taxidermy 



Um c o mmen Etnclnieh^i; ^qolrreifl, rmbblia, 

ehieXH. jwtji, owls, piaooua — even inmt*. 
wnefui artLclem like tr^e shown here. Klthunt 
tbem in human and bumnroiUi pudillirhnfi. Thla La 
craft and navclty taxldeflpy, lt‘« tun— and 
proAtablo. All |aclud«d In nur nldqUe iMMiPe. 
I t'M iHarvalo-ue . Write the Fobuol this mlnule- 

BIG PROFITS 

Many students ettro Irom 14U ta >76 monthly 
In Mp^rc time. ^m» earn thoUBands of dollora 
9 ch year. SMrUEn«L bring their trophies to be 
mounted. Beeldw yoU «an mEI yaur awn 
Nevalty jfroutw for hoiLcs. dens a™j lur mcf- 
chants' window dLip]ay« 

LURH TANHIMQ 

The iMBObs tesch tonnJ ng 
sole, chirfmo leather; e4ao fh 
pert metbudd. Very profitabla. 



FREE 



337 S Elwood Bide- 



Omaha, Neb. 



•! raLide«nV 

lart tlmwf RldlMH, QmtAa 

4;rqi|aTTi''n.i aetud: ac DBtr. rmr firA 

^-^■1 , IhiiI, tip TKL-iJ.tipy vklitfBt aBy 

rtblimiHn ran m>' fiatl T"lf "if li-* I pm 

Ipiru Sf-lfaliFu Tn-^-Mn-ni^ >F 



Vijei.' . 

AiJrr**. 





ItiA 
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Sludantl 

QclLjal eqL^^pf^«nl tn 
NATIONAL STUQLOS 




BROADCASTING 



LEARN 

TELEVISION 
ELECTRICITY 

Actual Tslavtsion Etiuipmint 

Thi> tEidffr uioncv nrnfi.-flaion 

—TELEVISION— liaa arrived. Na- 
tional hai pioneered TrJrviiri^ iinrtme- 
tJou, ^jiay-^to-leaxtii ptAetietil Teli^ 
vision tmininjE is pu~t of otir mniplf^tv Itndio and KleetHcol 
eoiuw. Yoa netually opomte fenuinD Tclnviflinn rquipfnrnt 
Learn Lhis fnsei na Un|f profpBfliDD oiid be qualiiiDd for good Jobs 
in this rapidly growii^ field. 

RADIO ENGINEraiNO, BROADCASTING 

Our H^mpiete TeJevUionn Itadio nnd Kleetrieity rourtrs offer 
(.mining m oil thw branches. Itadio JDitruetion ineludr* mn^ 
atruetiou, upemtioD mid repair of o.l] of radios, radio 

station oprmtion, marine and sirptane oivrAtion^ rtr. 

tiiiillitnill our UM'O ri]|i||i'le|e U |.4:H|p|'n Ij-roBilriuiElli^ AtiliJiuS 111 

which you oijerntu actiinl bruadctuiLing oud rcMiving nquip- 
meoL 

aECTRICAL, TALKING PICTURE TRAINING 

All irtudrcta meeive eomplete inttruefion in all rundamental 
braaeliefl ot Electrlrity m wull m Natirninl's apofwl roursi’, 

f [ivea without ralrn. rhnrge. )d talking jjieture training. Voa 
earn the operUtiod aud st'rvieing i>f tulking piclUTt' equipment 
tued Id diotioo picture studios and theatres. 

Qualify for These Jobs In Los Angela 

Nationnra thdrouali training qualifies you fer many tKMitions in 
these fields that rii^qiiire trained eipertn. With limited Hiianeca 
^'ou can enrolL Los Angeles, the ideal city Jn wliidi to train, 
la thf center of the gri^U-st nativity in radia< tiilevrwQn^ talking 
picturea aiid electricity.. 

EARN ROOM AND BOARD 

The majority of aludedta i*nrn Living eipenaea while h'Brning, 
You cab enroll rejtardleae of age or educst iou. Wc aniat you in 
obtaininK part-time jobs. 

RAILROAD FARE ALLOWED 

Fur n liuiite<l time, yotir roaeh railroad fare from any pnrt oL 
U+ tin to Loa Ajigeies will be alloWL'd, 

SEND COUPON RiGHT NOW 

So^nd the coupon today for tii^ FHKE Illustrated book tellinja 
you about the arm I opportuiutieB awaiting you id TeleviDon, 
Radio and Elrctricity add acqimintidg you with this milllQD- 
doUnr school. 

NATIONAL SCHOOLS 

Oldest f Ldfgest Trade Sehect In West 
Eat, IWS iDpOOO P'adtMtvs 






INATIONAL SCHOOLS 

*Dapr, 9-SHH, 4000 So. fipesro^ &t,i L04 Angvin 
■ Jhind LteO Catalog. 

J NAMf 



lADDftESS. 

jemr 



.STATT. 





MAIL BAG 



(Coptinued fFoni page lOA) 



from aoy of your readers*" — Horace Bridge, 
18 A Harrington Rd., Ashton-m-Makesfieid, 
Lancashire, England* 



The Basement 
Mechanics 




Afsmfrer* Clntb; Mudmt On* of Thmm Rtiilt 



formed the Local Order of Basement Me« 

chamcH. The oBiciel org;an in Popular Me- 
chanics* We meet once a month. One of 
our members has purchased a display in 
which are hundreds of samples of wood 
from all over the world*”— Fj-aai /, 

Des Moines, Iowa. 

For Whole Family 

"Popular Mechanics is the magazine for 
mother^ father and all the young ones.”— 
Afjrs. £* L. Ellmaker, Glendale, California* 



FjWs '"Rambler" Speedy 




Donald Cravem^ Famt Raat 



"I am sending you a few pictures of my 
boat "Rambler*” This boat is one of the 

(Continued to page 22A) 
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MEN CONTENT WITH THEIR PRESENT INCOMES 



If you're satisfied with what you're 
making ^ — If you're content to just 
hold onto your present job— If you 
see no advantage in modernizing 
your training— Then— This coupon 
doesn't interest youl • But— I f 



you'd like to follow the path to 
more money# already blazed by 
thousands of ambitious men, then 
this coupon may be the turning 
point in your earning career! Mail 
it for free information. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX SS94-H, SCRANTON, PENNA, 

Without cost or obligjitioii, pifasc send tnc a copy of your booklet, “Who Wins 
and W'hy/^ and full particulars about the subject ifcjote which I have marked X; 



□ Arrliitoct 

C] AprlLi^tiim) Oriiri.i«Mn 

g Ctnvtr«[rt«T Kod UluIiJiif 

tiirticLunl l>raftPEuaD 
Q iSlrTutunl fLQcino.tr 
C] How lO IbVebL uid 
P KlflcfrirA] Enclntier 
in iLjKtriii iJfhlJl^ 

□ Wtliiin*, tlLrctnii ariJ Gu 
O I(.fculL£iA ^hofi tUMBprrata 



□ EluRjnna htaiucoEneDl 

□ HT nnKC«m*at 

□ luiJiiatHd M«nim(o?VKil 

n TzmC.c AlKiLuiimeqt 

C Aoniublabc)' 

□ CmI Aotibunlbbl 



TEOHNICAL AND INDUSTRIAL COURSES 
CJ Htel TrfWLiDimt of Mdjil. G riumhLuc □ Rlram FIUIqC 

□ HbMl M«tbJ Worker Q II t *. Lknjc □ 

□ THrempU EiueiiuHir □ Air C-onrlitlbnEnc 

□ Vt'uiK D ludlo O rtlmm Kiuiln^r 

G Mncduiiicnl tlsr^ifiBrinc G SSlBtim tEectrin l^bfinBer 

G MtHrliMiiloikl iJrafEBliian G Jhlaj-iiMf iLQEil^nrT 

G D T[xilb»kcT' G R- LmiOtublUn 



G Pfliujmmikrr 

O Gu Q TTibcI 

G Ah'lbtiiJto KriEiiin 

g Al]tOD]»'bllp ^tccImnSc' 
[tflfricwfttkia 



□ R. R. F«rtkiD FunnuD 

□ Air UriJLHi □ n. U, riHp»ifn*n 

□ UiihiTA}'' DnaiEi'ru'iiig 
U f.^ivU iLtiiimwrinjI 

Q itiirvpiylr^y am [ M 



business trainins courses 



CX Pi Ar'roLtbtB.tit 
fioQ 1i k nrviiki 
G SemnetwrU Work 
Q fipablab 

fItllraitAnJihip 
A4Ti.rtivi)4 



n '‘IfiFvkaa' Stbliitn flnliwutiuwlilp 
G ttr.£ Vear CoUeir 
D Buslndo CarfnpabdmiiiB 
□ FPMiBh □ LBUerind Show Cwhd. □ Sitfbb 

□ SEPbtn^phjr «mi T^pLne 

□ Civil p UiiU CuricT 



n Bricltfl Elnu^iiHn' 

□ BHJ|« uij jJuililisc ForumAa 

B Ch«bLMLJ-r 
rtuirmner 

B Ci»l ^linbatf 
Mine ForrCiua 

G N'avlcnikia 
□ Cotton. M aoo.’f*i?t:uriiit 
O nolen ktuml^Lciurioc 
□ ArrieuLturB 
□ tViilL Gmwlnit 

□ Poultry FurniLoc 

G neHny MeQ ClfT'k 
G Gniia SithOQl SutvjnKtB 
□ Jlklih ficliool Buhiitqi. 

G CollRifl PrepiMwiDrr 

G ■llL4etri\'liuk 

G CM^Ocmiek 



A^dntfi. 



J «< I I I I f 



I rrr' ^ 



.AddrtM.,., 



i. Prrsr-nt rfftitUm 

// vr>H reri4fi< in Cvnadat jrwrf ihU [*ini]Mm to |JUf fNlArflulidrurl Cofriujtfl-H/IrHecj Behoot* Cerurdkad, Cidrf/'rKl, Afoutr-Hif, riuva^n 



rrd-rr-ildd-H-hfaF" 



W/ictt lor^^in^]r to adv^ertiaara jtleaSc iPEcnffon Pop u far J/ceftcmicjl' 




ISA 



POPULAR MECHAKICS ADVERTISING SECTION 



BECOME A TRAINED 

AUTO EXPERT 

MAKE 



GOOD JOBS— GOOD PAY 



Ray rood-liTA tn iBirnlTajiDJ lov P«tI GcL IdCo Lhe 
RitrTif-ir litiil ... A FidI <1 Cl •iriNrt.iti>i-Lr 

W-bi-fd tiruckul mJainur nna hrciJiliL bH Tuy . , , -^po- 

*□ biuwJr>!idi eif 



Rtrrl 
W-Jki-fi 

miiliUjJi ^ . ibcpa uf IfaDir tpm£ 

feilii-WB ju4 UhB ywj. 

PRACTICAL "JOB WAY'^ TRAINING 
BROUGHT TO YOUR HOME 

^''bE'thfir or ndC. you ire <in[ilnnr «4 . ^ + T-na (an Bl‘t 
Ibii tamplatD trainlnE rirbE at eiEim* |q jriiiiir iparp 
I!y ItuK. aljBtitU'. mtay Wiif'' 7 .. . 1 _ 

Lnoyn— Ju Ji fap- nl7urt inimlliq— wliat |t v^UFtl 

MB*Uni<|a. Aoil •( alwi^r T 
JCW td ttm *TtTl(l at* I'rtTUlng . 



I!y ItuK. aljBtitU'. mtav Wiif'' nt^thinl tou fflU 

imjTi— Jn a tmw llburt iBimlliq-wliitt |t ^riii 

iruri til liMUTi by iirdlBurr inBULiKla. Ad 4 . w 4 alMiiy ygu 
bcw td ttm *TtT» mttiiff 
dLiuw »ctuiU JUHB nn mI Riutci. 

SPARE-TIME MONEY 
MOTOR TESTING OUTFITS FURNISHED 

For tliou wfai] act pTnrmplCy ire arn Incladjor e€^pC«ta 
MiLitar TiMtjnji bqcucmiBnt ai no eafra tail.. Tiiia [irars- 
tiiial. wiik'hji^tr yiJiir t-raliuiiir. anj vr||| 

emii.lv tf. Hun nMliJnr uaerv prpara-tiHia mon«F auciD 
attar yutM.iiroU, 

COMMON SCHOOLING ALL YOU NEED 

Mrb brtwceti It Mltd: w[thaC|mvh>lHaulnq]t«iarirtiA] 

cr apecial wtuuatinn. vuLuaky naial«<t "Jcb Wajf^’ TraJtt- 
inv ana brenme akilled cupcla Jn eierr 
Wa ktif 



iraTicfa of auto work. 



knew what 



■fipaffi' 

iiilfi" 



tnininiF yan need, aoif atyq jt JT-Ml kb 

a wup' iqaL Xi^ tiBd*r*t*nd. 



MaH, Ibc CkpvdHm, NOW, iaf 
lUir KHECj Aiihh bonk. tjrLs 



GET 

THE abcal "Jb4j WBy " Trajlaimr, 

FACTS! 

Tea-tEnr eatiiivmajvt Lne^nitad wltbl 

Cwraa, AJiJ 4 aMli ttf «nktLn« 

MONEY-BACK OFFER. 



MONEY! 

EARN 

WHILE 

YOU 

LEARN 

AT 

HOME 

* 

MAIL 
COUPON 
FOR 
FREE 
AUTO 
BOOK 



MDTAR INSTITUTE of AMERICA 

ZI.4D Lilln'anca Avd., ChlckoO, 111., Q*irt, 



J-Tl 



FukL detaUa ef'‘'Ji>]i 



btatliu 
i^'ay ■ 



I 

I 

I 



tTbrnaTrahoina' aihi yaor Xua^y-j-lMb DSar, 



■ 








* 


1 

1 








. 1 


t 


Hi. 

riTa 
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EXTERMINATOR 

IN 10 DAYS 



Joaepli E. ScaVetj. ttow 74 yeitra aid, at Last 
revenU Mk lifetime setrretE for 

GUARANTEED eiterminztian^ — not con- 
trol — of ralB, mice, roaches and otlier destructive pesitsH AJuaz- 
fnsly easy ta leani his unfsilinic methods in nine fascinating 
Ifrssanti. Prepare in a faw hnura of spare time at home to earn 
up to |1G,0D0 B year ia ihia essential profession. Write 
TODAY for FREE book "Where Fortune Lies Waiting,” 
Shaver exteriwinating iiV^tems 
Sts N. Wabaah Av*. Dppt. F-l Chicago, HI. 



RADIO 



ENGINEERING, kkrtindcantlnir. tiVl^ 
St Ian aUd pi'iiUPo radio. fierVlCkliff. 
martotand Mn-me teleimipliy laiigtit. 
thori.i'ai;ri ly. Niue niDniiu' ainrkneeriJig 
wTurHe enuivslftot tn three yottW radio wort. Gehool twtao- 

IIkIihI ] fl74. All asjainjiica luW. Cfttalup frw. 

Dodgers Institute, Ada St., Valparaiso, Ind. 



FA-\K>US N.VTIVTi: IlAWAfl.tK IXSTllL’CTORB 
teach you topLiy thiHfnEciDOLLnEiuBtrutnnllL.ONLY jji 
4 MGTlU.Ny — No prevtouB Tnustral kuowtrdge 
ue&iletJ. OUTt .72 E-VSV LESSONS tpiirL you 
tliQ cnohantini; mUeir you hpar rr^'er- ibormlio. 

yotf enroii 

VA ▼ gweet toned 

HAWAIIAN CUtTAR, complete 

plsSrtne ontf It 



WRITE ATO H CE f or utt rni> 

tiyR oHcr nnd may trirms. 



■ od Mjrryiaff 
case. 




FIRST HAWAIIAN CONSERVATDRY OF MUSIC, lri( 

Ith Floer, Woolworth Bldg. D«ut. 250 N« 1 * York. N. V 

ApifffOKii hy Xn-i! York SUtia Biniffl cj RfUt-nt^ 

icririirrj plcaso utertfluit r'o|jU/£H’ 





GOODMONEY FOR SPARETIME 

wny, An anretr IN. Ji. tiL 4hinBMiJ. Qri FfTH. 
liiirkly krDTn lir njH.’nriU' tJiJiN, Mrid*i' Tjupa, 
Nrt ncirriHK''' ■w’HJoarj'. Ac.T^''n^' tail lufl- 
nJlh finiiiU "U.-li-[i" Jhwth'Fj, iiiiii y.iii t-ui-ii 
na fiMj( Ittfu. EnryllilLs jiirt>vkrH| , Ji.rJiMkhf *“P- 
My I'J ^fuv^|lbn1 biT yiHi 1*1 ilf-Lur^lr- *rjj iri.min- 

F^ahtr^i OuiJii. CANVASSING 

Jnit pit Bl h*mkP ■nrl 'fit 

1r< S&i) M. ai.T'li pppFP linin <ir 
lull. Vi'nto today fur |ii IN 
lultHkKd hOi>L Hid. FIOST 
LK:^HC 1?4 KtrF.i: .ilwulidi-ly 

j|.-i[ idiKE III iwy. Eie«i/u 

|p liwr, IttF-Tiinvi lb rviry 

liWsJiLy, WritP »(i**rk. 

FIRESIDE INDUSTRIES 
DapL BS^M. AdrUn, M-c:L 



'STATE COLLEGE 

It. lS?. kn 3 yeam. VVorlil fjknjaiK Tor 

iMlkniraJ 2-ycsj- eemnwei ta fhvU, EUtctrlcith 
McHihnnLoal, Chemlortl. Knillo, Acrotmu- 

(luat EnKlowrLnK; TlLininriw 4i]inlMl>itrflitlciq 
anil AccnuntSng. Equivalent kn ret^nmeal 
Hujuris. In +-y(!ikj edunsir. Thin«* wJlo hkCk 
htffll WhuOl tnai' make Uii W&rlt. Low tulLion. Low llvhuT eiUrtfl- 
Located Iri pletureaque hiti and late rcfl-iuti. Btuclmta tTom every 
KLflte and amny rrjircJirn count nw. S2nd year. Ltiter k^pt., Jim.. 
Ktortiki and Jutm. iVrilc /or mtatoff. 

college AVL., ANGOLA. IND, 






lOO^ ImproYBrnent Gnarant^'ed 

Wc build, FErcjiRtlufii the vucul OTKans — noi 
U'U-^ ai-ncm? (eapgTUi— but !>.¥ funtEaJnsn Uil ly Hiand and 
^iebtllknnUy com<ct aiieni uvcciyca , . , and aluoEnte- 
Ij' ^EiyjTnt*a to intprava B.nrajnghjrorainiL>ahinkr wlca 

ai injl 4 - . WHt^.’fiir wtuMtcriijJ iml» bttok — i.enl fr#c, 

fjian] W IIV riiQ fbih b"w ba*« Lho-i nJi^# yi.ik iiinhk. fJit lllniw- 
UITB fenit U1 aji^iiiiv iiTklir L^ rtian, qnlMa plilnwd by 

PERFECT VDICi: INSTITUTE, Sfudhi 13-» 

C4 C. Laiw St... Caicise 



BECOME A LIGHTNING 

TRICK CARTCONIST 



Brod l^fTfetp fli a:t Tfpe> Pf"»- 

IfiiR vtth iMJtrihrilDru. nf LThnlh T«ll> Suimhhi Fm., 

UALPA AUT SERVICE* IJept.l. Oahltokh, Wt*. 




tflOlBB 



Mats money tnklnp plciuiw, Photoumphs 
la blE dLinarut. t.roriuncrirJiil PhcitoKru[kljy 
alE^a pays bklf' uumey. Lcau-Ek qUielity at hunkp 
in ppnre time. Nq leiucrloncc necKUiiuT. 
WritP Uiday tor new freebikol:, fijJiwrf rjnififi 
tW .irwJ’i'fJl /‘hutaffrnfflV . amarlcaa Svbiml 111 
PJkviiilf-JifhT, Oapl. IH4, 3401 NkNlBan AiafiUw* 
Cblcpta- 




YOUR OPPORTLHITY— m £ Q N 

Tmh5»'« tiHifwf -pppirfBirai^Jr ip In NTH'S nt "*fw-nii*-7i|.b»'' iIfIiiIire: — 

nii-f*' ■Idnlv-vH'd Piii'diiim- 4ii luh^d siiiii — ritd dui^ura'F ArnlinE. ihiiibt« g| lUiaakiatibK, 

&E B-tLilr |L lifai^ll Tit«1 

F n f t Sf*ihd! BBine iar Irer TKNtfc^rLj p.Tid eieprpl p «P ui|f ti-taol IcrfLl, Iihp^^giL, 

If t t ’— .1 ,nJ^ f|,^i tprufli »4 AT.-rylhlii.ir ^VrirTE SO 

CaMKlEllCIIALlTE LABORATOftlEV Dapt- ^7, Omaha, N^hs 



' I4i 



ff 14 W APf QvtM-Ji'i—Wm wMl -iBBig- 7\»M ifalR lUrriiir 
i^D Criinv tblartlon. decTE-t BarricB and Idan. 
tlRuliliia W*irk T'lr 3JI dari fm rumkiag;. Si;Bd m 
intinp'r. It TU4I dniRldit ti. kr-^ 11, |:hjkti *#nd ddIt 

■I. DO. tr liiii. KiLim jt. WRiTR Today* Hot 

»hl 1Q baya ibUhf IT raam at a:,#, 

DapL 1^56, 1^20 SurmuTd* .4ve.,Chinna 





POPULAR MECHANICS ADVERTISIHC SECTION 



ISA 



THE 



IMSULT 



that made a MAM 

OUT OF “MAC” 




H^aC.MAC I'D SMASH rdUQ 
FACt -ONL,Y so SHiHrtY VDU 

MICHiT DCV up AHO ei.oWAwAi£ , 



wcriouiT kicking 

THAT 5ANP w ^ 

ouo face's/ r 




NO. lyi AFOAIQ < 

NCrrj'M FBETTV 

BUSY GOoO-CwyJ 



om dos t let 

P IT BOTHER ^'lOUL 

\ uttle ftofv! 



THE B^G ButiV! 
iXi. GET EVEN T 
‘ 50fO£ DAY / 



(T >^443 NICE 
ttj meet you 
GRACE. CAN 
-ER-COME, \ 
ABOUND 50nE 

EvErtiNG^ y 



' DARN dTl 1 ‘Mi SitK AMD tired OF '*'i 
> eClNG A SCABECBOYii ‘ CMARJ^ES / 
flTU^S SAVS HE CAN GIVE i^E A 



real Body, all rjcmtI ivl gambie 






BOY* (T oion't take atlas long to 

DO TWL5 FOR me! LOOK AT THOSE < 
MLrSCLES GOLOE OUT NOW ! 



VfHAJMl-NOW ITS " 
>lOuq TTJQW TO DRY 
UP AIYD BLOW AWAY 



«‘ipm 



MMH<t 

niy 



CHARLES 



ATLAS 



thebe's that be 5tlFF AGAIN, J 

SHOWING OFF IN FRONT Of ^ \\ 

gcac£anothe crowd } 

WELL ITS 
MYtuhn ' '*■"' 

THIS TIMti 



OHrtAc! VOU 

, . . ARE A 

pv ^ real f^AN 

. ' 'tr after A*jL! 



The 97-Pound Weakling Who Became 
“The World’s Most Perfectly Developed Man” 



rriHEV iurtl to ihtnk IlilfPdi waim't much lini»E^Inr 
i cnri^'. "Hii-ci I flyrt«mic*Tm«lcm. Ic wiiVt tJit I fit WJ0> I tiil t w1« wi»ri rhfl |Jl 



T n;wi B (iErlLfi' Nrarn- 



1 weiisUrtI rinlyHT i^iurLilA. 

■ ' ^ Tlw 

« o^ti NiY I'll til l? yfim l'U(n tl‘ in |hh T tluit 

Bamu rEtctlinil Ekti mftlu; >'ni 4 IIVET lulu n JiLW MAN oF tlUllt prUPcr on<1 rimujfh 
■IJ PROVE Tail Can H»^g a Pndy LIkg M ln*l 
I'll i'lllPVK ■fhji.T — arlthiJUt 

ILiiy pllL't, nr iiiifiEtr urAl iJhriLllit nr ih'eLthlii 4^4 



IVIail Coupan for FREE Book 



nf I hr lilj^ “Thn Warid’i' >1 iM 
Prrl»»lfr t>■^ll^■pf■^l Mnt"' viib It* 

nniTiprtjf h;n in | h* twl'r V'ltiimJll -iihI 

]iil^ti«llnmiJ. [%hiiU«Li btlij liu^Lu Ibr 
jjul htteci* jfULfk. 



imlEi'ypt Ihat may ilrnin ydUr hpju-t ur tiFlirr 
Vltrtl HtlTCJici'i — nail mnLci Vkh a liPtillTiV- i*u|i- 

n4trit^ iMMi-prJMl nE-NtAN'F In JUM 4 few' 
ni 1 1 1 Ut rn» pi i1 ay * M all EX ni tum 'T mr 

IIJu-initMd btmli utiHiia *'l.xerlaLellnt 
Ifit'ttiTli Itiiil Sutihtttii/' Tp[Ls all ttbdut 
t>). nBmie*T*nflifFni iRhitWHi aeilLCil 
Tihnrti^. ir?i 4 yalLWhtP Anil It ■x 

J^htF- Hem) mr your 

me [*f:r^L>ua lly + CHARLES 
ATLAS, Ocpt. Sf, 115 E, 

Hew Tni-l i,. N. T* 

TriEA STtHLrHQ nLYER 

CUP btlHO QIVCM AWAV 

TJiL, VHlunhi* riJii •t^Mulu ‘*t7Tnl II 

kiit'lir" lil^k iTY|. A liL^rL minL'i±hjij' I^p^. 

I wilt hrtiiiJ '!> tlir FHpU ■F4» 
tlip leiiisnMTiiiirBl 1 b 1 iLi il(T«|it|^ 

n)-Bi vINiln IN, nrii lliiT< 



I CHARLES ATLAS^ Depl,flX 

Hi E»*l JlPfl Stfeet+ Mew Y*fh Caj< 

I I v.-pitil tilt? |5nMf ihuf yiHir -^.yslem Dyna-, 

I mic^Te-nilan xvlll make n Ntiw ^tah nF me 
liLrenip il hcatlliy. buAkv iHiily nlirl |i 1 g njiihirle 

I tlrVcbniliienT. flctlrl Jilt yijr Ir™ liULik. "flviT- 
LuaFIFu: Nmltli aliil iiirentlFi " 



N'lmiB 



AitilfitN-s 



City 



rPItU-vp iirluF 'ir UTlie ]iL-.in]y) 



20A 



POPULAR MECHANICS ADVERTISING SECTION 



LEARN THE BEST PAY TRADES 




Demand for 
Auto-Die$el 
Experts Increases 



TRAIN AT NATIONAL SCHOOLS 

Dl«fwl o|]Fr&Mc»n ftEiJ repuLrlnie nllfi fortr^ipprl m^n, Evurj where 
vuu Ftpur UISCii|{w«) yOK call ficw lliri AppilJcatlmv ul lyit^ls 

III iruckM. tra(!t07Ii, t^Ti^ bnatn. liuEaEn, uJr^lactEn, puwrr nhoveK 

cle. ^0 qne^iG' b naod Jab yn-u tnuist Dm bwume trained, 
tile NftCiijcLAl J4cbq<]'lji ill Liih Aia^teltH yuu receive the mntit practical 
iralninj; unrier Lha jf kiidaticc of expert Iniitrueturfl wha teneb you by 
jiruveo metbihdH. 

Learn in Los Angeles 

Nnt only dc we insiruct yau In nil hrimcheB i?r iJicnul train! tur, but 
UltiO Kina reU rumpli^ie Auto TraJnlnii. gualiryliiE you for Jobe Iti 

S BroRCH, *M.‘rvlce Carton' brandies ana trAmtpurtAthin 

cpartmenui, Hcru lu Lea Aagalea you receive liutruelLMH In tbe 
muKt mcidcru Lriile scliuuL 




Opportunities for Good Jobs 

Nmlntuil^* m.Ah[id nf tralnliid J't>U la moirt compretieruil ve. You 
rpwavo two ctidipletD COUninl tor the price of oiic^Autw and 
iJicfleiH. AVo oner luJl traimne In Autu Rci;iaLr wmeta la eaiionttPLl 
to uU [>bf!iiet opcnitiMti. UiilUI erwl uni Loti you IiHvo (l CDinpleLt 
uudGnHiiTHiiiat ui:, and experience In, the niwrotJuii ut ann, lEtiAuiine. 
butane und Diced enjrincfl. 

A Fortune in Brand New Equipment 

Ttiere In abeiolLilcly Hu clututtiy eijulDnienl Ut NrttlotHi!. Tens of 
tlioLL-uind* of iltilliita liftvc been recently invraitetl In btmnil new 
cquiEimvnt wlitrh VoU will ACtaitlly work on tlarlns your tralnlua 
[«fltid. tVe Imve fiwt mmpleled Enlanitment of our Ijjwiel 
irlpimu lEtf capocJty. KqulimieiH Inclil4cs DLemI and ebs entflnos 
MfinHiiit Enodem dEsiim, teetito! equipment, late model autoo, moerilne 
timid, etc. 

OlcTeift+ Larfnt Trade Sehoal In West 

I'XobtlHhcd ID0&. More tlian euc- 

eefuful KmdmLtcEf- NalLoOal BelioOlft la a 
millLuii^uilar Inatltut Lull, occupy 1 114 ; a. niciic' 
nlDcctiL bilildlnir iu Lob AiiDeleH. 

Earn Room and Board While Learning 

TKt* lEsaj^iia nr ^iikiinul *lih4iiiLU am rndiDi -tKiidni 
-■ibdii kfdfubqp iJniUTiJ fiqupd'^i fiMVi rXiT^JL 

We JMiiL hi lideaiS ■ Lc otLekfl- (Jdlteb h. Ka 

i&hd ihjlu-B^ Ul !■>■ 

Mail Coupon fi>r Freo Boole 

I'bii Ikji.A itrci JilJI iiJami/il b?a [r^inflni tke ti^rublued 
Atitu hard DjehI CfiiiriH'.. I'riiluHlv ilLtalrRUU. 



Qualify for 
These Good 
Jobs 

bb-^ sttarhllllr; Fiid 

Jlijrrklaii. (ilp- 

m I *if¥|r» .^1 l»r^| 

Irn-ilhU'SerMiUT; 4 >|E|I 
'H’tclili-nilr' ; AirtvEtrO' 
iTiriun: IHufft- Ei- 
p^rlii CnrivnirEt'r £i- 

pFfE. f-Ln- 




i NATIONAL AUTOMOTFVE SCHOOL 

I Dcpl..9''PJVlA,fDW So.flBueroa St., Las AnffDlBj 
t bfAMF__ 



ADDfetSS. 
CPTY 



.MATE. 



Wftcfl uV'ifi'Jiy plcasi nur'iiFion Pnjtvkir ATEf/imiTCJ 




Not- AWa?c 
l^li^h ar Paint' 
Usis 8fo fZ Months 
GUARANTEED 



PAYS ¥S »?!!?;« HOUR 

Kar-Nu Eh a new, ailtnrlis tHwovE^ry — a 

UirnsLUiLrEnt, moch’-HIte niflrf WUti n'lili'h 
anyulic cati rellnlah any cninr IUIT 0 rin 9 |ill'e 
csalTy, gulelLly and n^fujonilcnlly witliniit 

rHilUhknb wp-k:i!u. nibJvlhi u pbJbiEiif- JhM 
-nllH U BV vllb ■ BlirtU d'lll- 

■WH, diw^iLon-tboB, ibi bUbiBKi^ Hn 'liluiipaiif. 
■ ■wIhUt+ U if bT ISiBCkir, [Jig Snlf^ il irjlU 
BhU mi.le» 4 | tip Lb* ilDll C*. lirE ril. * iiiil 
iMtaE* 111 Llw iifIciHkI flnip-li. \i fkAh.^tl 

UEMi U till pIvniFIlT 4 Dd pvihi'HlJ' tlih fijiSll 

flrflb*r UBpbF A La la W>iia1li, nU.HR. 
iANTh,b[>, &414III In iKfllltp Ul M EfftFLltvIi I 
Sn.|ib|giB wltUi 4 l niMtt IZS.0U t[p IT oil. 

FREE SAMPLE 



Unrrmaw jHBUiibll' MLIIIffh# ■*»bMU W.L.Mm- 
Ji i^r Mau. c±ni^ I mill Ipp * firul* lujiir. JbU 

AH-Jp tr Ln lnd|V 4 iJ*jp|«. fn-i tnpnt-H 



AulLi *rrri#irjf gEcirr*, ii*rd cnT dirnlir^ bit;. S* 
■tiirriniM* rw^ r r— II T T . Wrpifl f-or Fit tit] ■4*p:|4p Lip 
tiro** ■Miir kIiIitii ruid IcniEisrT cilTif. 



KAR-lVU CO., DepL 0-30, Oddej Sfation, Cbtcumali, Otito 




SENT FREE 



Learn to Dance 

Ynu CMi ic&m alt I he meflorn dsncHA^tha lab i^t 
Tainjrn steps, the new For Trnta, dreamy WattJr , 
«u]imCuilcKlare^re^tM*,aiit] popular Suciety Hi«pii 
At hjniDB, eofllly and quickly, New diart [ruMhud 

mukefl danclnd: iiA simple Be A-^B-C. No tnUalCthf 

prlhn iBiiiiJpTtl 

Cb 



DiiJi'E h? ^ wnUHri^Fr. l«pm 1,1 (UniF- 

'unpl'l' i^'urp* — JEHV jin.p”', J4 ^Qt rni S 

Fm Trnl. Kj|iihIi ll^C.ce minv, B«biI vi nm^ny. 



fv>>inippD iiuIt Ir.lie. el'iL* ininn. itrrr>l| 

■I Jkit UdkfktiMl CalJiJEf Friw. 



bMl 




Franklfn Pub» Co.* SOO No,. Clark St.p Dept. 947 C, Chieafo 



ARTISTS MAKE MONEY 

Find (iqit your nbifity, BqjiJ ijAhic, bgUf DCcupatinu and adllrCBII 

rnt Ftfe Vocntiiuual Art Teet. 

Federal SEhaolt. Inc,, HT3& FidiriJ kJiUll MInncapafla, Mfnn, 



Repeating Slingshot 

AMAJ5INQ repCAllnjj dllFpsehul 

ShuuLf. ISO II. B Abut, i^konb* Inmu Juan^ 
iltcr JlUit the ttiiiuF lor buntern Anil 
trapixm, y tmitr a ml old. ShnatB th ru 
erdlnnry 100 tuRC ItuiAaiflne. Alnre 
powerfut than an air rtno Ifiond 2 &e 
III clUI] or mnney order for one ml 
Ihese ItEtPEiATERS. 

THE SUKGO CORP. 

□ cpt. PM..S Talrda,. Dhiu 

» irVirFOR f REE U£lrall>rinON 

1LI7 Bedfatd \vt.. UcPL rM.«(t 
Urooklyn, New Vork City, N. Y, 

P Auto }lecli:>nK D TalLing PfL-turea 

□ Av'Jaticju iliTchclilic Lf Wtldina 

□ Aeronautical EnEtnccrinH 

□ RelriEcrnUtcin □ Mncliiafr Shop 
O Oil Hurqer Q Cornttlflciul Art 
n Air CcniditlooJnp □ Kifir. I^anting. 

□ EJeirtriral □ XVindoui' Ulspluy 

□ Eadlo and Television Merlnmic 
~ Ancbitt?rturalTM rchiiniciil Oriftiilg 

ArmAlure 

□ Diesel Eiiflirie# 

Xamt 

A Jifrcu , , 



BEDFORD 




TRADE 

SCHOOL 
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W(t 50% 6f BUYING YOUR RADIO MIDWCH UBORATORKS 






jTtRMS 



WOMD'* 

GRCAT£ST RADIO VALU4 



roR 

30-DAY TRI AL OFFER 40^ 

FOUR-COLOR FRfC CATALOG 



ClkH^ H !■ A latdM'UI Awu KiJI^ 



fxdfinq Wo/'/d'^Je (fhnof/sdewAcousthToMe 

(f^amftfeed with Aftfffzmq 1936 S\sv^v%J}€fux€ 

MIDWEST " 



18'TUBI 

MX-IN-ONC Radio 

( AilWAVC - 6 BANDS ) 



>* r-* \ ^ _ 

r K t,5 f' - -■ ^ ® 

< i f t .» 

^ ' I I # ' ' r ' , 



ONLY RADIO COVERING 

4h TO 2,400 
^ HntHS* 



UJE£l '! 

M.ft ri;,;7v tr-ii- j 



PUSK-BUTTOM TUNING 

INoiim SLipprMioAJ 

Ni^w, Push BuIChti Silent Tiinfng 
4j offered For hrvt tunc! Simpljr 
pu^Km^ SaWncer Buuon huibhcii 
HE bctW'ecTl Htaiion; « ■ iiup- 

F rentes noisei.. PfpssiniiS Station 
irtler Button autcuTiiiLicallir mdi> 
C3TC4 proper dial ptHtEion fur bring' 
mg in cAErctndjF wenk st4tian$- 

Acoitiitl-Tonft VDSpr«nd Pttign 

iFAlint Funding I 

. * . Eiljblishcs new radio style 
oVcrrJBbt! The V-Tfoot Dii-pCrsiflB 
Vgncir were developed by ^Ldwe'^t 
engineers is a result n[ liSudy of dt* 
rcetJonal cfTcft of tKc Mid'A'CH Ful] 
Scope High Hidclily SpcnScer. These 
Vjnev ppread the heautdul laec- 

u-5iJk i7f the ''Kisfci'" I]imii)th!'i4 ttir cii-lirE 
Tnnrn in 4 ig-ii'lllltf tn^nnet . . . direcung 
ilut Higli Fiibliiir wavci kiniformlv id iIec 
■caj. EWnJ tat l-iEti; 4l.i pj,|jc ciuluq. 

’ em'irci tliE crimfilrcE lir- i.-f KviUti 



ful l')3A ArnitiN-ToiM: 

« V r *ni;l 



V'Sljif-Ej] CU'iiialc^ 
in Eaivt Eij|ii>rf. 



FULL SCOFt HIGH FiOELITT 
Irllllffnt Ceneerf Tont 

NirWi f-l (pmpIrtE 
NRile tU aiKliblt 

rpr4it^nEtcl ft-etn 

la la i(,oea 

cyclei, bijne 

ira nt m, Jiif b v 
f4iM4 eNiv Hiiib te 
ikliicy Qroadcaiting 
EtilintiB — W ] Xns , 

tk'qKUY, W'lKR 
ailJ VSXAlr. 
Clnrluui new 
Acr'M-iB^Tone ii 
jfhirvfd . » u 

auul-uid lire 'like. 
CT ysta 1 ' E I v a r 
‘’"Lufictri" JcJJin. 



V-FRONT 



E verywhere raJio cnthuaiasti au 

saying: ’"Have you 6ccn the ntw 16 
tube, 6-tancl, Acousti-Tone V''SprL'ad 
Midwest?'* It's an impmvcmenl over 
MiJw'est'j le-mhc set, 5,0 popular Ust 
&ca&cm, This amaiinfily beautiful^ higger, 
better, more powerful, super selective, 
JB'tubc r^did ... is not obtamablE in rCTut 
hlOfel . . hut is sqJd direct to you from Midwest 

LAburaiLFrics at a positive savirvj' of to TO*^. 
(This Stiitenicot h;if been veniicd by i CvrtiEed 
Pu bJ Lc Acca u nlan E ' ) O ut-perfo rm i 1 1 ? 0.00 iCtSH 
Approved by over IZO.OOD cuBtruners, Before 
you buy ->rvy rad to, wriEe fur FREE 4D"pAge 
(ALtalc];. Xevtrr before SO much r^dio for 1.0 
liEtle nioneyH Why pjy more? You arc irtplc'pro* 
Ecctcd Wit hr OnC'Year Guarantee, Foreign EiC' 
ecption CuiirinEec and MoneyBack Cuarantes. 

aO AOVAHCiD 

Scares of marvcicnji feat arts, many exclusive, 
explain Midwest lUpcr performance and world* 
Wide reception . . . enable Midwcst to bring in 
weak distanE foreign stations, with full loud 
^eiter vein me, on channels adjacent to Idcalt. 
They prove why many orchflttR leaders 
use Klidwc^E raJiu* (Q study lyprs of Karmnny 
and rhythmic best* followed by leading Amcf' 
lean and furCiiirt orchettras. Only Midwei 
tun Cl a> low ai (ifctcrs » ► ^ only Midwest 
oifffs push buEtori tuning and H.'^.cousti'Tont 
V- spread Jc'ign. See p^ges |J to 10 ifi FKE£ 
(at j log. Read about advantages (jf 6 
hand*' — offered lor first tituei— ’ 

E. Af L. M, H snd U ^ ^ ibat 

make this super dc luxe 10‘tubc 
set the equivalent of SJJ( different 
eadiot . . . o^eY wave bands net ob' 

(ainabEc in Other radios at any price. 

Peel Direct with LabernleHet 

Sij rM'M3rHK(i'pi piN.ni* Lu jiSY — ttrti bitf 
AE vhaIrHiE Jlnvi. /ftmii Lit»nl4rDe« 

. . . RiDlTif Slil> IP IrKiTailnj ovi[p 

arr lUEi La rnuLl Li) lilfhrr tulla pikrt 

oiitn. |Eu|r tn.-rnrv IiI^ ■rlNNiv'r . . . 

^!EJV!' . . . vliLk viiv nr 'i1(E a'inotier 
or aELitH.*ft'ji ftiaul lim.L ralun. Y'du riw 
rriltr viiLT E9X yull irifh FkilNitiy 

Amviti'Trm r*-HiA Irvin ilu 4il-ptRr 
|na 11,'Lih. (Kuett CDiiiimv nr Mil>fNrrHiq 

!■)■ ir veil IlDfn in nilBB SflT4lTlftf LT BTIT 

fml raillEi lilwni^llrV ¥aV. taTV Jitth ta BD''lr . . . ]Tbtl 
irl ail (lavs milB Lrlil . . . ai 1111 1« ai ta.i)4 tniEi i. 
YlUiihnl rjilln In luur bacm. Hitcif uT Ijn ciutueLeeiI 
iir niiMirf bKk. WrkU lortijr, rar |T|LS:k ei.i.I£V|. 



METAL TUI1S 

This Midweit j| furniaked with the new glass' 
jiictaJ counterpart tubes. Set sockets arc de- 
signed to accept glaiS'mctal or METAL 
tubes, witknui change. Write for FREE faOs. 

I91& FtATURiS 

Thrill to new eijilontliHii li|i lEClIanl t;if fartin iprCEntni 
ihji arr lu jn|(rrj la sai^,. £vEry typr dF liraadciiL FcrkiH 

Kviili and S^hjih Amcnci,. Ejionr. Atn, ATrics and Au«' 
iriJit is near ^wjTi, Send T»4sr lor mancy'isving ficEi. 



Two Strihfil Oft Other Rndtoi! 

CluracD, lit.— El'i L* bie R tbriH 
ittiitkitii! one over ibt Icnee la- brir'i 
Lfi dull at fnliEicn ilillDcii trkn liKili 
htiNjiv-rii rsi]iJ:4 ire bfir 4>1rtiinible ir.L 
tivE iwo. aiTikEi an anr PibEf i&iLe. 

*^abby" HhupkIt CCturseo CvbiJ 

tAflnnd, SpBln, Italy, 

Half Every Hi^kt 

tt'tdll9WI°"H SFV ffliOlE 

pkiscd 'uiiLb. □Nil MiJwvil EvEfy djv. 

iitoe in lljli'fi. LtrfiJim — EA(j. 
Sjulji— taje. CctitiiLn* — jAkt). 
tie., npll cserr evraLnit Wjtb l^il 
vatuBV^. R.EibHTi't N. (jetbjrdt 






MinwciiT RAoic CDitr.. 

Oipl.lfiC cinflxull. Ohlf. 

WiilHDt drliRiUiin «in mv piet. EFikd oii 
JVilNT Iir-B I'lEtrC riklU.K. C\i>ILtllr1| llC'. 

iSiLi Ilf srniir Jllyril Jil'UiV PltklkJ irLil 
nirNt. arm nn^K suhjiuite UuiirLm 
li-UklK! UJkl Tnli U. »0T u eotirr 



Uiir-Agials- 
M ■!.■ E 1ST 
EiEri HDair 
nini llrre 

F3!.1vIIi Q 



miDUIEST RADIO CORP. 



DEPT. 15C 



CINCINNATI 



II 

OHIO 



lli.ni_ 



Un s.a. 



Aaariu. 



ErtiSliiliiil 1320 C*U( Adllrn, MIRACO All GoiIm 



TF/icn torfffui? to fltfrcrfisciM pfoeraiT tricnirioit /'optifnr Jfuc/tnjtfrfl 
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rOLlCLLS 



TAXES 



APmOPntATJONS 

- 



PLANS FOR 
HNANCING 



COSTS 



Become an 



Expert Accountant 

The Profession That Pays 

Th edeTnaTid for skilled sccf>i:intanta — men ichit 
Tcaiii/ kno w thHr iiuMncm — ia i ncreasing rapidly* 
The ni'W naiicttal atid l^fir^blatkin in requi r i n (f of 

business— both biff and small— irmchmcrcininatLcrs 
relatinff to Auditing* Gost Acrmmtinff^ BuiinessLaw, 
OrifAiiiaaticm* Muuiffcnimt, Finance, Men who pmva 
their qualifications in this impoTtant field arc rapidly 
prumntedto rempanaiblc executive pwitions — ifiven 
mn opportunity t& earn m I salaries. The ran ire is from 
fSiOOO tatl 6 , wo a year— even to tiiffh erincemu- ftfiram. 



Send for Free Book^ 

•fAccuufitcmcyj the Profession that Pays" 

Why hit tho other fclloer walk away with tha 
better job^ when riffht in your own homo you can 
equip ymiMlf far fl Bplendid future in ttiia profits 
able ffrowtoa' profeseun? 

Frelimitiary Icnowlcdg^ of biiokkcoptnir ii un- 
nccmaiTi Our free bwk on nccoLmtancy fully ox- 
plaina hnw we train you from the ffround up, or 
from where you now are, accordiuff to your indivJd* 
□al needs. Low coat: easy tcmia. 

The facta about the new LaSalle tialnimr in Ac- 
eeojntancy and the OppOrtunitie* lo thia highly pmf« 
itablo field are clearly outlined in a &4-pRue book 
which LaSalle will fiend you,^ec. 

The man lo earneet to ffet aheed will rmd this 
coapon H moat profitable aid to proffress. If you 
have the urge and the will to Increase your Lneduaap 
clip and mail tho coupon NOW, 



LaSalle Extension University 

The schDoEfhuC hot trained orct C. P. 




Dept* 9 G 4 -HR ChicAflO 

1 would woTcomo detaHs of thv 
new opportun itiesinBcceuntipff,to- 
ff ether wilh copy of "Accountancy* 
the Profession that Payn/' without 
obliffation. 

(~~[HigherAccomitancy 
Other LaSaJla Opportunitiaii I 

apirn* the wny to in - 

every intpartant Held of buBincsQ. if in' 

CerCjiteiJ ie one of thu Qeltli bvloW, chvck nti4 RUiil. 



FBu Alness ManaAcotoat 
CModem Sales inaaBhip 
□TraOlc Manajtement 
□KaUway AccouRiJnH 

□ InduKtrlal Monoitement' 

□ Moilem l^orcmanahlp 

DtUnrllve Spmhied 

GCrcUlt andCitllecUpa 
^Practical Account Ina 



Glaw— ttcffree of LX.B. 

G CommcrciHl L4V 
r I aiorfr-m SiiBlneBiiCotTe- 
apoadcnca 

OSlcnoorapliy- Stvonlypy 
D BuolLkecpin^ 

□C. P* A . CoachiAff 
pUtialncas Eucliib 
Correapottctcnce 
■od Dllice Manpgcnent 



Name 

Pn*cnt Position 
Address 








{Continued froni pa^c 16 A) 



fastest hulls in its class in this vicinity. 
The balance is exceptionally fine and sets 
out of the water nicely* I want to compli- 
ment you on the excellent way you describe 
and explain how to build things in Popular 
Mechanics *” — Donald Graves, 1441 East 
22nd St.| S*f Portland, Oregon. 



Builds Saxophone 




Builder with Homemade Saxophone 



"I am enclosing a snapshot of a Bb bass 
saxophone which I made in my spare time* 
The materials were obtained mostly in the 
hardware store at a cost of about $Z2. 1 
have found the instrument quite satisfac- 
tory in the bass section of band or orches- 
tra. I have never had any special training 
in wood or metal working.” — P* M. McLeant 
West St. John, N* B* 



A P/jof£>grap/iJC 



Section? 

"May I suggest 
that you put in a 
section for the am- 
ateur photogra- 
phers? I think It 
would interest 
quite a number of 
your readers." — 
Evereif Leyland, 
Toronto, Canada. 
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AND OTHER MEN 
WITH IDEAS 

'IVe're only entering the great 
period of inrentive advancement^^ 
— says C, F, Kettering, Vice Pres., General Motors^ 

S ometimes wc hear people sayr '’‘Well, tlicre 
isn't much left to invent/' But ClmrlBa F. 
KeUeriiift, Vice-Pres. and head of HjG3ea.rch of 
General Motors, Avho helped develop the aelf- 
starter+ Dneo and many other outstandini;; in\xn- 
tions, doesn't think that at a!l. Not long ago in 
a published statement, he said; 

‘‘If we took half the men employed in tool 
making and put them to working out new in- 
ventions, new things, we could snap out of 
this depression in no time. Our return to 
normal times depends on new manufactured 
products that w'll] catch the purchaser's eye, 
get him to buy and thus start the bail rolling. 
Change and buying go together. We are only 
entering, the great period of inventive ad- 
vancement/'^ 

Many Little Ideas Have 
Big Commercial Possibilities 

tvf tfia wurtd'a bcEl (nvcntinrifl rutnc} from tiicll who 
didn^t. consider thcfnfclvi?t inventors at dII. TNo tctcjuAlkh 
ii'flji invrntrfl by ra pahitnr, the typewriter by n JamitT, the 
liand cdixicrii by a Imak rirrk, live otoifk ticker by u dt'rvtist. 
Or look ul snmll itivcntione, A husbond noticed hie wife 
bfftdinp a hair pin lo iiiftke it ntay pul. Thai UNve him the 
of the orinkiy hair jiin. One day a pot the triea to 

niitvkt a wooden tcOr No«' wooden ttH?H arr sold by the mil- 
licma evrry year, Therti ari; nmny ainiilnr in invm- 

live histur^'i That is why wi* Euiy that the bneskn iihowri here 
are for I ?CVE>rT01:lS find Other Men with JDEAtJ. Whether 
yuU eoui^iricr ynuTBi'lf nil lliVi^nEOr nr not— -If yup have an 
Idi^ that will Tnako money^ save time, save ]nl>f>T. or 
lilyb ple3iNuru--ti[MJ: nut how' yon ran |>roteet your rijihtB to it. 




C T U H J, 

fcVANS ErCo. 



THESE BOOKS 
TELL YOU: 

Hiiw the Futon t T.awn 
proti'et nn invi-ntor. 
I^inildn steps 1 m laki? 
praii](»lLy. wiUhtnit coBt, 
to ohiixii vuur fo 

j'iHur idi'u. Kimi tif 
ahrldli or rnwJi’l iiL’iMJrtL 

How j'mi cun 4;o ubnip 
niOlilJK an I UA'i'ii I Lun, 
I’hfy Ul vuluiiLdo 

furl A, Bituplti, eiiiiLly xpv- 
detHlood ions 

ftiKl i [Iter Uhl ins bita Nif 

iiiiuorju 

f^lucily fii:^nd ihem tf> 
Ml iiHUf nji--n. No tlmrjxo^ 
no oljligBtiOlL Wulr 
liH or loi' djr eou|>on be- 
iow. Get tJ^Pt mvob 



Our Business is To Help You 

For thirty-sii yenrsiK thti oraanizalion has bee a JEillmbuai- 
tiOEB of Lelpinjc inventors, DnrtnH that thniv inventions frotii 
CVeri" eorner of iho roulilry ImVe been turned over to 14H to 
proleet, Some idtllS liave renrcselltt'd complieatcd rntwhim- 
tams; othera have btien Nuialb praetieal ArtJii'les, like a eaii 
aprder or n new toy. Ail this liao piven up a wealth of ei* 
perienee to u»e for pie inventor of twlay. ller& in IVnahinj;- 
ton. wo maintiLin a larire Btaff nf experit^nrcvl Fali^nt ^pecialiiits^ 
to (rive you prompt find e*p<‘rt Serviee. Yet bccaiiBO we work 
efficiently— Our feea are low; and if disked we help you with 
deferrwj pay tncii ta. But Srat. find out eJEaetly wlmt to do to 
protcet yoiiToelf . J>i>ci4e on That today by iendltik for 
your FREE foplea of tite b<Hika shown Htmva. 



I 

I 

I 

I 



REGISTERED PATEKT ATTORNEYS 
MAIN OFFICE: SQO-K, VICTOR BUILDING 
WASHINGTON, D. C. 

Other Omceii IfitO-N Conway BIiIr.. ChlCavot WT-N 
Weulwnrth BldR.. New Vb^t £ 14-N Kmatra Bkli;.. Ptlli- 
bur^h; Botnart Bldft.. San Francltcer 

Reemity Bldj^., L«i Angalci. 

S^eni] me Csipfe* el yoiTr bneka 'Tatnn Pmteprlnn^' 

ftncl ''When and Itnw lo an InycUtlnn."^ (Nolet Ramp 
bocka aupplJed by aby ci bradeb omce^ EiAlcii Amve.) 



Name 



Street and No. 



1 

I 

I 

I 

I 



orTown„ ..... ..... 



When writmj fij advertisers pJease mentton popular ilcchanies 
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★ HEMPHILL DIESEL SCHOOLS^ 








fiimpktll ^hocla Comtei rtcftnly bnykr the 

WorU’i Oietet speed ncwd ^aytams Beaeh, Flotidaf 
thus helpittK^ mai.el}lnet hUtVTy and incre^iag. public 
enitttJt M DncArf dcrelopment. 



Write or vuic cbe 
hilt Schaol for infoTtrmitQn «buul 
C>dV"t dod CombinaEichn 

Home Study Cuura-es. A copy of 

^DtueJ Nswj" jj ffM on requetr. 



* SEATTLE SCHOOLS 

301 Wr^tleke Nnrlh, SpnttJ«, Wo^b^' 

★ DETROIT SCHOOLS 

2 3 -f [ LdFo^Ttlc Blvd. , 13c trait, Michn 
AiiHt HcIiidoIb Ht Vatirouver, U. 



HEMPHILL DIESEL SCHOOLS 

NEWYORK CHICAGO LOSAlVGELES 

DETROIT SEATTLE VANCOUVER, B. C. 

4 Dpent# SchoolB ONLY at the lo^tioiu listed above 
V and arc in NO WAY CtJtmeiled with any other Bchoala* 



play an important part 
in the growth of the 



DIESEL INDUSTRY 



■k NEW YORK SCHOOLS 



HERE ARE THE REASONS 



3 (-2K Qur^ti^i BouldVa-nl 
Long jjlofld CtiVi N* Y< 



!■ Httnphill SELECTS ita atudents. Only tho*e tppikxntt are dfcepicd whoBW diaraCtvr 
refcrenccj pau inverti^aiioti and whcn« tmtiiral ■biLitiea chow obvipot promise of devetapinSf 
through proper (mining, into capable Ds«s«] men. Hemphill TRAINS its itudmu ON 
DIESEL ENGINES, Each HrmphiU Schoot ii oqtiipped with a LARGE ASSEMBLAGE 
OF DIESEL ENGINES. Hemphill mitmctora [bath Thedry and Shop] ■re particularly 
qualified for their werk^ Hctitphill ISSUES iu Certificates only to thoue rejected ctudenti 
who, durinfE iheir tpedalized training, poos eaBding (e«ca Ond (uraelimt ekontinationi., 
4* Hemphill RECOMMENDS for Terponrible poduncii in. DieicI Ihotollation, Operation, 
Mainlcnance and Sales Work only tboHi men whose reliability, ainoerity of purpose and 
school record prove them worthy of dCOCpting the rctpDtuibililica to which (hey am ossigbedL 
Not only in these ways but also in widely publiditng the uses of Diesel power, the Hemp~ 
hill Diesel Schools ore Contributing ectivelv to the solid growth end nation-wide develop^ 

meiic of the Diesel Industry. 



k LOS ANGELES SCHOOLS 
^121 Saa Fernando Rd Los Ange Jea 



A CHICAGO SCHOOLS 
1 Z31 Diveney Parkway, Chicago, HL 



AMERICA'S ORIGINAL EXCLUSIVE DIESEL TRAINING SCHOOLS 





CAN YOU FIX ITT 



C Big VgIu tries 
193S Edition 

lIMTi ^KHI id iMl rnt^im, 

wiritii aaiTTBin*. rtc.. lorlud- 
Ittc ViprI'iH EnHln.-<. AhIbIIa,, 
(N^ra. pl«*) p*cW«l, Ur. 

|W L. 1 J*P njlhiiin. <J|] tnd 

BfplJ-p NiBiliht. 



Over 300 pages on DIESEL Engines 

A iN'llrr ^^l^— in 111? itijinDtic aUto fn- 
lUiqry. niClIKU I'AV a rhanru In- qu 
I niG IiukLhl^bi jaursclf aotl e«>( a hltnFi-- 
nf Till' liu^ pEDUrn wbIeeh4i fnr ii)}' Emtn 
wlin iTi^u bulf EyIm tu lm|prmr hlni)H'rr 
LcIetl lutn f'njil nrcrLmi \titb. thri«i wiaijfr 
bffliki > Tn-Vi' tall)- — wlEhrmt -^rinlj-iuif ut 
mt'nmrijipjr. I^Liujily unr Cbn J1K1‘”V iX’ 
UKK In laok UP iltr iL0»*^rr 1° iinjT suin 
jimhti-tiJ. IhiLU bv rti'leti Df A nu't I i’q " s 
kUlEmiuhLle ilii;lnncn!, elUl urEtiri'n 
III pin]|ilD lanituBjta lo yen CAit under* 
Slind ill. Very newi^it ren. nil rnYrnd. 
TRCCi Prltllega of coniultlng' 
Autpruphita Engineer* Atuer- 
Tflclinical ^pclety tnr *n* 
sar without epvt It ypu mail 
*p«n IntmedUtely. 

AMERICAN TECHNICAL SOCIETY 

Qmi*i girtehea Sftum,, &,pi,aam,chic:iMeJU- 



■ I I H I 

f FRC 
Auti 
lean 
ytmr 
caul 



:1 



jLStEJt|C;iK TEL’HNICAL bitH Jtlt. 

-Arv. jL et, ^6LU, CsL!u^^ JD. 

T vi>uU Ua« Ic M-i tliH (K-w -H-wuJ u-mr* nlilitiii ai AUT-O BOOKS-. I -"<in inr 
IliT- Tmt mi1» dniivrr# clKrri^a nnJr, bMl lE I tiLj I Bii.j nluru Ihrlii -eipru* 

o<iMri?1. If la timft -H„ I rn'l'r \i> Luip tUrtn, I -vUJ Mud. ]mu *7 aiBil k° 



twill iL«fl It Ihr r^i 

VuUillf ■■■IlkbtjTvbl;]. |Mr filMW ilRW MkiuVri- 



-liilr K 4 -niiipMi. uml f J* *1* U Jl«jj 1‘Wiw miludn fttni U-n* 

~ a, « JPUldltHIB. 



I-- Fill I'lil] 

tirm' lemurkiil'ili^ uUlu kMikf, Jkiit olt tikr 
lius-i. WKrIlii'j- j nii Hti' I* Iner-hHTiie or iii- 

pTt or niniti-iniiv. RLiit] uwiEpr or dfJiLT. if 
)<it|'rr tiiTirrk‘nt'i‘^1 In knnu'iiiif nit Eitn^uit 
HUiiiUiiiliirt- tnrrhahlrK, iLi<n lake udijintiice 
nr I fall rillvK OFFISH. 



fCscsci, 



Ad J ff m. . .. , .u,u. . - ...r. . . ,.- +.- ■=! ■-■ 

fTiilV , , . , FF»|a 1 ... 1 . . . i i ^ 13 1 

Aiia>'li itHLiut >■■, I'-if-iFjintlkie ami iimu ual iddrr-hf -rintaiTTT -lud mI Nwf 

-IJfla LllHilHM lliil.li: Ml j^FTinuui'. 




START 

$1260 to $2100 YEAR 



MEN — WOMEN ^ 



G«t ready 
immediately 









/ 



Franklin Institule 

Dept, A174 

ROCHESTER^ N, Y, 



Cnmnion Education 
Utuntly SufflelBrit -■ 

^ Gf^ntlemm; Hiiab to mu. 

Mail Coupon a' F Ji F. K nf [.‘tinrRf’, UsL of 

O r. Govtrnnu’nT liiic piiy 

Todav — jdiw. SrntI niE* FTtKF 

w book ►U'Sk^Tihinp nalnrini. vnivitioiia, 

SURE lunira, work, utul Full pah ii‘klljtr» on 

y how to iCrt oni' of thi'w: iobs. 

/ 

^ XiiHu". 

/ 

y 

/ AcUIti.'hh 




POPULAR MECHANICS ADVERTISING SECTION 
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nL r(<^T :i|« 



BecflitH TiitcniEd AflUl ^jlh Sif tnnimo'l| 

TM* iiuptiiLiJi Cdunfl bf AbnHodn Miiinjt tnukiiiji 
All Iliak^l M vuy tu {.urn lji 

tJn 'L «IVf inmilWl'M-l ■Tl.'PBttiKKivifj 

rd*. kitjr^Eil'i. 'il-Bi, with^iql bi:4bfr 
i.r Ai|js-||jd ii- V-Du E'^: m\i (Ht Lfieiijj^ ^ 

— r<'i v*EjC| 7 |d’ ^B.r EldJ.t A.x-EMn. 0 ?*v UlA fair. I ■ I n 

|:iiij:rx li $>uE<rr I^HCE. 

4 ipdi vnl* f*r CilUfa^ JIvkE^MlA 

l-ivy iw«>r ipni i-f IP PACK ii h»!> ik»l..''- 

■ tarl PP!j» lurplni >*ur kji»r» iii^* kniq MDNEI^t 



POit 

RAID 



EUppLV CP., 



D«Bt. Aiaio, 



RbcIxbh Whr 





HANICAL DENTISTRY 

A prof et»l DEI that i^nnot be 
affacted by machinery. 

p]»trt, iTDwnBr bridRp!i, Pti'., for 
ilentlKte-- (trhii'Vie a biufitiiAP cif yirjiir 
nwn. EkkPily iitnl (lui('J(ly lea^^^'^l^ 
In day or nL^nt nc^hml. 1 rKiIvLijisnl ln- 
KlniPfJcin. Nn birifkil -no clanfles- U'rJte 
lc»M.;uui]qRuc uikcl rncE tchx. dffih. 

D«BI. 701 

NicCAnniE fiCHoaL 
d-r mcchanjcal pcntistrv 

3flT N. Brppd Si. PtilfB.+ P*. 




ieffrn at Home io Maks 

$40.«60.7S a WEEK 



CARTOSN YOUR WAY 

foSUCCEfS/ 

DONT COPY— LEARN TO ORIBINATE! 

85 




RAVE BDllSi will miw^h raa HOW In rnrAtK OWC]. 

NAi. Bl Noma thnt vuii mb furizEkin niB- 

LIIILI za lOlloilBr odd tluBtTBtlBPB. All ll# . . 

iSlllJ .dMt illuJ fr*t klri^jj-i. 

rave BURNS SCHOO U U apt. RI^X, 9 □ X 21 94, Clcvelind, Oliia 



*Z 




-MECHANICS 
& WELDERS 



Autn niKl WcldtifR a Je In b iff de- 

mand. C’lHHTilele (uionieHili Brennd 
ACAlyltn* wcldinc. bady jind tplidcf 
Urn nlnjf t fl Pmy peiMlniifand mrlaUIII- 
lUp. Pay wh Lie you Iciirli IvUrtill ILOW 
ai ipeclal low ral««, Wrllr tr>day. 
IVrrCHlCAN TRADE SCHOOL 
Wavdwofd Amc., DaIrDit, MJeh. 




tnwA) WASHINGTON 



Tin^n lar ■ FIab HdIbI PsaKkn 
I Orfl^iPBlH ■■nlna -ivbiilanthil ulartN 

I iKiiiltiiiiP lor iFdLiipd iMB Iji hiilri, PMlEiunitE ■.cd 

^ tnirlLUMriMl dr Id, L]-UEUkf^ It| 4 PAMlthr i^Eli CiA FThI 

bul.l. .i|ii|l 1 TIIKn.b, nM^rniiBl Rrrvir# FH KH. uf *il r. rtiu-.i*- 
I— H 4 -W dny Hn..rp ptn-rf ff'p'1,, Orf.. Jm. VHfcEJ 

LEWIS HOTEL TRAIHIHC SCHOOLS 
DIvhlen HlF.'SSS WathJiiitBiji, O, C- 



EAKNI IHOxVEY AT H O HI S': 



Ifiirnn [aii|s|BLrLaB IImL ■!! ^i|siU iiT h||i-Ei i-llilr |dhlu fnl' A tJLUaifefll 

rif fBIMr ■ib'PIb ] Emdih nS.1 id. isikiitj^ liLjinRii Lnarui iH>|iUE^E.k> iia, tiLiriiiit iitf^. iitaTtf-r- 
tr j ^ [ptLwIj TiirrataJzi, SLIaD Ohdr^, Aj^arThiEA^p MchIu, L-I 1l|iJ4rBl4if^. Uilfdi-Tir 
OppurLs^piHl^'i. It^Mp S'bMdiEliL'A, ^701 1 . s ■* iHdc*tTtn, A^MUlI IHiiluIr WiAf kakvltta 
• l&ynLyt^hl 31 iL 1 lN, I E'lNirf'fiil ^ JJILPblkjtiE, L.*fiilaL±±l Jik-bl, IujIaCnI^ 

HuJKIIS Jf-.riy 3 i«*^ l"ii--r anlJ* C(h 

HUME INbUSTRIES, 



BOX R4. 



IRVtNCTON,^ HEDR. 



IMDIAKA TECH T^^Y^tARS 



B. S. I>aaiio in ^ortrlcal, Civil, (‘brrnlqiiL. ltiiiEi>i, MtTTlAhiEuI nr 
AeruniLUttcul EnBineertnc In two ,!i6t!.rFi, l.nKtio.'l' Ir KCFi'HiiTil finh 
olWcsf. Earn Rfiiinl. Ij>W tuition. EnlorSenit.. Ilf r^.. Mar, CjiEaIos. 
IHPUNA TBOHtIICAL COLLCOE. ZZS E. WptbiPKlwr Si.. FdK Ipbliii^ 



5 ^ 



^Ollrl tinfit&ird iHif dut free catalnoHa. 
TriOH'yiDil'i of HarpnliM. AiMress; LITTLE 
BLUE BOOK qp„ r|Ir|^[lrKl.lP Uept., 
l>tai i'-L,:. Ulnird, KnTipM, 



tSOO ■ Vttw li 

U^ajv tJnu 



'" U If I II E 
■ IiTMi JLkilki wnrk 
turfy. I l|4¥fl iwr. 
Bvd .l».|.l itlOII 4 
ycfiT In .drlLiLnii 
Irf jny rniiJ.r Ji»- 
f-kinr. FwU (rmii 
Iliidii'i wneb B-niiihJ 
uni In' Ibi41l9 IlihKk t]|l,1 UHtlTTnE. 

II I^LtlBlL ltd 4 

IjuliiFt. ll . CJ,. ClLii^ilk. 



QeI ny FREE l»nfb blmut 1>ii< (irpnrtvtihl'kM Jn 
K»dll». Mb.i 1 lllft ruU[iuii nnlt. Lift I li^ l'..nl. bIbuI 
ibU ib-fcil ffJih B tikl'ir., li- I Efulqlrfi 'flti y^u 
for lotfi ttjBklM. Milirt. .BfVJnliai ■klinfi B-nd liini 

WlVc Karfiii bI., Ell limf* yuNF ■'■'Fll htlpllirmi Gl 
A[it-r.in H.din f up". 1 'll fn h'^rd *b.lp^, tfi n 
ri'ldiir pr cr>minerEul iaiiit ftutinii; f.;:ir tntfn^>n. 
Bk-i 3 .iv>tu pr'llna nud. nuur utlif-r 1 ir.iinlii-i . 

^ly FILEK iHiffb iiTVj full hh.rniKiiits'i^ «ml if 1 |' |wip 
yttti cuilakir Ipbjii rI li^.nip la •xtara lirua. }iiiii> 
R<TtiEBlLn4 bIoili la a dull |idh wirh li-p fhLr ui|,| mi 
fiilkiiT. Eturl Irniaui4 in'.* triT thn lli^wlrr Rii 4 ui 
Or|d. I lv.TP difulftpd Rtid. trlifUd. HlikriM cd outiy. 







1 * J. E. BMETFI, Prxsildrnt 
XatlonnI HudJo IndlilUle 

I>L'i>t. oJF 

WnshliiRLCiL r>. C. 

Uem ^f r. iitiiiLh' 

I IVltbout DhllKatLnir mdi HfRil iri'f tfook 

I about npu.n'i ttme utiid full llnif JtliiLla 

I utnjuriutilljfi, and bnw 1 nm truln fnr 
tUem Jit. liotnv Hi upfife time. (Plfibsc 
prim iilainlyr) 



KAME. 



td.oOO la 
Z Taata 

"Bpiia atCn I he- dt'.- 
pn.ffbju. lEarimt, I 
iqumIi iiiyiiftr 4 nip. 

rUI M iiFl>„ llil' 1 ark. 
arJl iw'ilrr.ti.ll wUh 

H I iFnlBlnj. I 

nwiifik rffUl ll! lull 
'rmn Jindin tifrvJiiF 
livf Bhii nudn iiiir«F .fti.ilHkl la a 
IILllit nxrt n V^F!< Fi'i]l|alp 
flfiPriT nn.d|ii ^fT- 
fW. llM hns^dwiiy. ^.'pn'B^N|l S-i- 



Many Malta $5, SlO, $15 
a Week Eitra In Spare Ttm# 
While Learning 



l-tiild yni[f ni Fri.|n ymr In a fFW liciirn iiF yaiw 

■ I" re iJjB. a. -Bprk TJ|p l|.]r yn.U ' lli;'.|l [ lltUI Mlid.> 

ItiE yi!ii E*1ra Mirnff Jtih Bbrali wliiffa QaUkIjr 

pliiiB y»ki h'lw in d.!' tlHdn n'lwlr jt.ln t<ijiiBJifii in 
mwE ! vrrj nriiliiinrbriraj , I frup THU ridlo Dijijllf. 
iiibdI IIibE tEnfhicB iraii Itf liiiJId and httIfp [itar.- 
tb^Jly tiVhEf tyj -4 I|( Irrrjrijit k. I Inkilc, Frnd J. 
TJlllitJr^UB, III i.Th.lifrh nka-hRii, \ _ wfiiEp; [ 
b.TP mMlf .hr.iii tITiWi la • link" (vr»f l-™(i 
tpnrn LJmr nifdlu ■'urk." 



Gat My Book— FREE— Now 



My tHMilj |iB. |ii.il*|lTHli i>f i#1|™if. Ivnw 

ULlbk. Imity UinBcy Hlicj win klp-i FM. tl'n t'lLtlL Ul 
jitiy njiilfMkib* Mil.'." wnr 14 vt.ti. nf orw. Jn- 
TH>lf.i«. Find ouF llpdln' '..i?pri; Rt“!iFt niy 

Ci'.ipk; wbil iviJiiiFT vbii' luTf! Lakna al 41* dnin( 
Mild uiabiar: «b.>ut mj Mriiuy hnnk A^FPrinwai'. 
aiid tliB luay .otbicr X. Ii J-FiiilBna. ^LqLI caiip.}a 
KOVft 

J* E, SMITH, Pre*. 
NAClaast nadio InSTltUto, Pept. $JP 
WsahiugiPn. Ji, C. 



About SSD 

■ Wtiab buldk* 

Salaa 



tiRTii be«a i*t* 
Llac idikiiri' Hiik-, I 
■1.^1 iilw..at f.VJ p. 
WRok, hriit rnliiir- 

Ima El F If r lit. nD 

u|ei. I luLVk fttV- 
krrfj blniiut 
Jlkahi^ ij riinJ 

fuTP KiLniMil yi|' tni rJiun t ryrr - 
f ulbei kiiy nldrrnta in- L|v^ 

s, n. jr* UpriizK CWU^^IW 

Fr.ul.llD Si . hn.iklyBL N. T. 



AmUREfiS. . 

city STATI 



Wficn torjfiiTi^ to (itivcr/t.'rcF'S p/euae Tiiciifi'an /“oiiiifftr jl/cc/tc{nfes 
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POPULAK MECHANICS ADVERTISING SECTION 




AUDELS Cai 
and Buildei's 



Inside Trade Inforitutian On: 



pentei*s 
Guides 
4 vol $.^6 

Traria Lnlnrnutlan 

Oirpf jiicH,. Juul4. 

ItLiUildivi Elnrhllilcn tLiiiJ 
»I 1 h'D 4 lllW nr Erf I, L'IIOjA 
QuUIn fl-VN tfEuj Lhd Bhiirt-ifuL 
iiuctui-iiuri t|wi[ W4iu -a-Bnl — 

li|srliBi£iaB’ Tl^'a' c||Hri IiIieIb, tffiBB. 

toii»n»r' BnainBi fcari" Aii 
i4T^rn"pi»1E»' tuWiH' fur tiwi 
aiitiniql |m Bill pliujrql., A 
JirbcwT *»id 
Qab:k Har«TrMa ftf I Ik riWIjt 
nrvh^r. A''-wp<'iLi nn 
'wib'rn HIV luink 1lirv Giiidln 
1 Flpl[iLur IIhuH Eeimt 
W^rh, IlfaUr-p lA'Afk and Br-F-- 
trr Ta Hat Ihli tuvlir- 

aiiEV rua jijE I ! ■ If, ^LeeiCaJv i][^ 
bi HDd hn«.l| Ilin I Kr.li CflL'i^ 
iHJif Uiln.. 



Hdw tn 14 M thn- atml HriiiArP — tn 'Bln niid act 

■Bwi JIu’w lu hikild fuinklvcr to uM & 

luLird liiiUM ibir chnlJl libfi— 'llcriir to HW- 

AIiil *Milri — 'JIuw tu hiNJii: 
arir.h-runiie — KolviiiK nwiiNHFiil inn prrkNcina— 
tinvftijriK BtnfOKtb (rf tinibnn — lluw to nnt niiclcrw 
and nhlLH— Muir La Inline- bDOP-cn bjdhI hmjI*-” 1 1 'jw U'j 
niitDBLv ciMiH — iJuw ill build. hcvLuvB, bnniii, 
arcA,. buhc^on-iiE cUi."-Huw lo mid nnd ilrnw 
plNiu — UniwiH* up «ipi-vin»tion« — (Inw id ca’ 
nvKia — IJow li» uflo KlriNn tJ. H nod 17 on. the 
AtMij i<|i|Bm — How to huili liaiRtB uni] B4!iiFf[iJslB— 
AkyLitibi# — 'lluw tp biiilij Btaitri'™ ] iow ['> put on 
j qiCTHjr trim — TInw to h*ne utoo™ — How to lath- 
lay B^hiib — Mqw to paint-. 




THEO, AUDEL & CO,, <5 W- 2^rd New York Cltr 

Hal Awitla CHrpeMlrr* and Hiildpr* Culdp". + nn 7 4*-V** 

1 wdl Hjulc .(I hii T day t, nod. tl iimibE hly ubI II U n jwld. tHIabr^lM I a IN ntum tbeiL . 
Kb iiUI#>tJafx ujdeaa £ am. fatliHAd.. 



Nbbb 

AdltMM , 1 r - 
OcCUpitlDB. 



■RTfiTTnr- ... . . . . , ,, r.. r- 1.-4 --■ P.lif. 





Earn $ 2,000 to $ 5,000 a Year or 
Have a Business of Your Own! 



Spare Tltno or Full Tim* 
VI>U CAN Ch*h-Jit KIQ 

Nil matter ifIicm* ynu lit e— 
CLly. town f)T rntlntrr -- or 
w b a T y o Li do n IP w , rp y 
prrFVCi! miHliodw will anAure 
j/ouT tiuPCBSiH rUjht fruni Lh^ 
ituP in In-Ip yiiu aukr frum 
P2A>CH} F^' U.INhi ■ ,14c and. L I*] 
Atul, If I IB rhivipir In *tkjf t FiTiiir 
Oita 1»iniiw*Hr ni -ii'i" P-iu litiw ta 
lanii- F-iiir tuiT inT^HPaiml. *’I“PI- 
tAy Lli-ili auPiianaPlL'nllj' WF-ac rva 

djtt* I'jr iheH-ABit* vi -ii (-□*»— 

I rail iIq Fiw ^ra. 



tr jT 

pNy nr a hivhly pronLalflc bUelllcftit 
of ynur own — the Poultry Ij-itlUHiry 
pifforN you mnre tFjan any other. 
Tliere"Fi a FihiprtBiie uT imUllry tnottL 
nhd GHim — a Hhortnice oT tndniHl 
pipuTtrymon. I'll train you qulr^hly 
ml home — to Till n irood rob In Pouh 
lr>' — anp] <mr Studitntfl' Mnj- 

ployrneiit Ueut, tHlI hctp ynugetoneJ 

FREE Book Skaws tha WsyU 
Bfs Pay and BIG PraHts 

Mali eoiiCKJii Ijdow TOHaV 
— fur niy Hly NKVV b'ltJvt^ 
Hfpuk, "flow ti] Haisc Poultry 
for Prnrlt.” My Tony ycKint 
ijf eJljHirlciii 

I'uuitry I 
h cm3* VOLT, 

n»;F tmsik. tfri 
ill llrafl f'-H- thF 
tliHl’a wnHint 
FilMLTJiy. 



NATIONAL POUirnT INSTITUTE^ PapL lA, 

Adamt CeRl«, N.T^ Att'n: Han/ N. Lamon. PrtS- 

Deiir Mr. LartinlK IDC yiHH FUEJ?: ftoolc itoa lo Raiif 

J-'OJitifry /Qr Pritfli,” J wpiut tn knuw more aboiU niy upiKar-- 
* tUiJty to maJie Cl^.fKKI to Si.lKNJ a year. st«re or fuJJ lioiE. 



J Name.. 
ApMrtiH^ 



IP'e JFant to 

PERSONALLY 

INTERVIEW MEN 

WILLING TO OUALirjf FOR JOBS IN 

AIR CONDITIONING 
ELECTRIC REFRIGERATION 

nii; |iay u]iMi.vrtunUleN for yonntr ineu In AiUDrlci^s two nowwt. 
ta-qt«t-RniwLnjf bLUjlnisaEK. Mvll who mn OUkllfy a^ InHtallalLon and 
scvlco CNiPertd on all klndj nf p.7ininjcn:Liil and domoiitEG Air Coii- 
cbttonlntf and: F.lortrEc Refrluemt loll PMiulpmcnt con cFommand 
iiidarieH. Coiuplrto EraJnldji oTleperi men ag:Kl 2 1 to 40 with fair 
odiipatlon, mecttaidcal ly inrllned anil now cmnlny#] at leAHt. part 
time. Charaoter ncEerencira tnqillrvul. 1 30 ncpt reply unliMS you am 
wlllLnff tv deVOlC wmv spfint lime to Htuily at ntnaU ooHt La yolL 
Write K'lyln.y a^fir oducatLou aiEd i>fe^riit oeeopatlnn. 

INSTITUTE 



UTILITIES ENGINEERING 

Establiihed 19^7 
4O0-41D N, WeTt« St. Dapt. PIVI9 



ChlcfljiDr III. 



Mysterious Power of Pelmanism 

lA!t tiH SEfid you a free copy ol "Sclent llle Mind Trmljilnffr" An in* 
struct j ye bAFok w'tilcb explnlna ati atiLaiLui; eyijtem of mind irainlnf 
already Uaed by fnorE than 7M.0DO pcttpler It will sfanw you how 
and why PeLtnanl^m Li the rai if ayidem (if tMOhlni? tnr i;levclapln.|^ a!\ 
the mfliital pow crs ftt the Fuuna time. EndOTiMid by duch d Lstinffulshed 
men u Frahb l\ Watflh, Sir Harry LiiUtler.Jerpjme K. JErnuie, Prlnw 
{.Tharica uf Sweden and hiindrctlH of nlhen. Write TODAY to 

THE PELNIAN INSTITUTE OF AMERICA 
2T1 WQgTM AVE. PEFT. « NEW AOCHELLE. W. V. 



EAtAbliahecl 

1902 



Mew York 

Electrical 

Atk tor tree booklet School 
44 West 17th St., N. Y. C. 




MHUPIaUBMa d lfcVjmB 



BY OUR PROFIT-SHARPNQ PLAN 

OUR GRADUATES SUCCEED 

OnjB o( our tijiYB atudelita irtBTtiwI in a vary amall way — AOW 

ilaLoecivnr SJO.tnOa year. Aofirhcr Ja WiaCHPiiflih, 10^000 

Phit firal year. flnV nr ndiftit cUupvw- tkJJ or writ* (or Fl-H'-K BOOK. 

Chi«g*^b«» “t Wj^cIi malting. iiiBi.iin. T55II. nirkil.. HHEiO- 



LEARN CARTOONING 

by tbd metluid that haa develrn»d buTHlr^F^ aucTNifisbiHF. Bend 
Dime, atldJKS and a^;o for free ebart to Hast your abkllty. 

TH * Landan Sehool, iTIi Na«ert»l Bidg... Clitelamf, OhiA 

STOP Your Rupture 

Worries! 



WTiy worry. PuTTer with thjit nunure. 
lAMitn athiut my pcrfwr t>tl InvciiriiMi It 
hart aiitJjmatl p .\lr r ' i : ^ h ion.' wl llrl I bi nd 

■ nd draw the hreken pai^i tdgfther 
-■i you would p brolivri II lYib.. Nrn 

UihXlnuB Bprlnea or pu^lrt: Xii rtiftlvf* or 



Sent on trial to 



limve It, itvAaro PH irim:iuinL‘L iyl-vul '.mi uj nn.im. TT.i.Tf 
T(.r T'lll IrifHirniJttiiu! fwnt Tree In plain. j-’CLili-rtl envetojic 

H C. *RDOH 5 . all-B StAte Street, IHankoll. lellchtgoH 



UIGU POWbOED TELESCOPE 



If . 98 



1 



IWail pwartul m a— «+*■ !«■ RwarrE . 

li prYtf^Af Leu rUBUI* Bpfe»c»?P'-- L-BJi b>H- BH?n -i rl*ll« 

m tirtTk -iMi p«Let wktnli ■ bwrfc iyiv. fl wi-JhiB.*. 

Apprn±. a ri. L^aa. Flna liBW" Bf«a* boiuiil. 

t:ia bfl i!B«l HI pn-anfiil 

yj. DiMH.flTl *>T>*r gBpar. 

Mht. c. O, D. a* Bit™. ^ wwmrr lOK- *•—■** -Tfl, 

» m U* to nbi>Yi tiuL |3iirf. licisHiBL. 

O 1 “3 tl idnauatl In h* WJlF LiiaM l*i*=r la HuT- 

1 riiaa iiui ftiNaF- J1 BiFti- uhmahVi 4 jmwai^ 

-*■ (ill kjiM. Larpi B«l[l. Ibeluou ptiwaffaJ bijrjmmva 

Ini-una. Oalr fl .BJi WKlP^M 

BROWNSCOPE go. 4S 214 FITtli Ave.p No w Yfrrk.N. V. 



WIieK itrHffTirj fu aduerfisera meitfion Populmr Stechanica 







POPULAR MECHANICS ADVERTISING SECTION 
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QUICK WAY to make money in 




AlQd«riL rcceirars 
fir? il e m n ml L ii e 
in«^u nitlh niifHlerii 
trallp|«L^ fnr 
work. fCflw training! trctlJrtd and s,pri'l[:e Hiiijp- 
menl olTer Nlarl--i JfOII enrmnff nlmoiiE ut 
U|] tn SS an 3KHirCft5i>' In n fibrurt IJiuq. liVfllu 
IcMJay iLnr 1-REE bticH nr iJcLnlli. 

Radio Training Attodatlon of America 
FM<b9, 4531 Aaveniwood Avo., Chicago 





/ / / h'nw^lwria^B >-An [feUJina, eARiblfi! 

^i'aSni?iilhiniiiE. ir4 dll'). b<Hih (Iiai U'llii MOV 
jf /A-vlTln Md^h. mHiiiiLf'; Ele«' lo- A#'>ld li»rd' 

ililrH, iliiiiMjiiirr.rl*, dlifcTip-ijnAnirata. ETir^r 

■■OtrriPCXfR BJ'C1RT3." / 

K, 3E3 PACEE- Ofid PlCTURCfl / 

mriitliitikaiTriElDiia. g'ilh- / j 

|Cu f!pi^tlnlin^^ / i 

Ii iifiaPv^s' rtf lipLikTiil ikiF'hn l4ir iiULkbitf OIFM F A 

QHf drHit iQipf II rti Nh.. iPrk+ 

rr«viid nr C- n. P. ■qv^hJ-ra- iii U, B. fita- 

lAC lErJac A^ftOO i-AfiAT biHil.B Ph:fi_ 

■“ - "■ 2EH3. 



M«Aaaie« Pfw^ ilagjP 



t.&mHo. OMcaiia 



Rj.'.u'izk’jrrrmji 



mufibrnoms 

eoriuic. Idle 

fence KuiLccervuj'v. 

HUIHRDQM eHOIIEB? or AMEREU, UK -433. H- P«rb Si.. CHlCACD. ILL. 



Cl your bflJcmtTit. cellnr, 
vi'n liuy cmi>, KKptrl^ 
FliJiJK HtRiK 



QetThese Tricks on CAMPING 



It's easg to have 
BIBMU5CLES 
like these STARS 
and CHAMPIONS! 



iWerlpFn St»r[- Our pi Wnl-ld'i Str^ngril- M-r 



r OR OM.Y RH 'J c A J .K^SSON" : Nil-* , Katy Avan-m, inJiinL 

Tirivr-wni'y l-'TtilUAi-ly illuicrriiml willi nlldt'l fi'-il fbhrrF<. <liup;rjj,i|L9 
*ml IbuiPf ciKi.livxmnlir -t AftTICTM" ri:m- 

(jilp' LNI.Lrp-’nti C.ii.r^ ' JNL\ tJ 00 1 < 'I'.'lIi.'LHitinil IOr<iriri' iir 

«42 aaMaqO Av*. H.IL, ATtANTA QA. 



Tiit l‘riie dflni!< 

■CECHWOLQ fitumoa 



* CLARK GABLE ’ 
^ JACK DEMPSEY 



^MAX BAER 
*GARY COOPER iPoranriDunt Star'l 

"Viiifr 5'v^J'f’Tt tjJujr Itke J^civrnjL; a 

Plt^fii:nl Traintfr itt yoiir 



★ Fur mjiny ypurs Tffty Hunt aiul Giis 
\Vorkl Fsirnous piiysic^rri L’ultuiu iixpurt^, Juivu kupt 

ChniitT>it>na iiini Mnyil- smrs in iiorfr^il I'nnulition. i\\ ’ — 
Ibny iifTiir ibL* idi'iLli^'Lil iiH'tlmd lo ^'UL' — h> ikilei wi l it 

rm'ii'B fiinJ ilnjircB il iiiunly "Uvo-fisteLl ' Aji .\fiuui- 

li Hyt I m I ■ I 

All [tk uur: VuIlkiii^ — 40 ai'l mil rtLcitmiriiplifl nnil dliinl nitimiB. 

ciiIIf — EiO eiliy dirln. f'ixiiEilr, fuiiipLrli.' infltnEi'l iiUtP. N'fi^ri- 
by-rtti"Ti Tl 3 H'tli(]<l jEiijiriijif F^iN .1 to jlivi? j'm.l |i hw.dl.|iyr nukuly Ihmiv- 
ueiiL iiiliw^iiLiir linycluninrui imnmlijilrly. 

Mliil I 'oiittnii torlay, ^Vp‘ 1I fu'nrt flic SyHtcm. In a ptflln wrarTKTj AT 
<JlS'L"KI I'jiy I'ofitmjin S^.TA. pliia n b'^w pcinnlidi imAfiur*. Tli ld U i bo 
toEnl prifu — nothimr fine to htiy. Hnirt. now to mjoy ii nc-w ]i'ji£4‘ [»n 
l|fp uml heplrb! P you aire To pend liLfb vrltli onU=:r. wu will iirupiiy 
poiit4U(u ckiiTCiia- 



DON'T WAIT! MAIL COUPON NOW! 



TERRY HUNT ■ ClUS WILSON 

HoMii'WTwd Siudlos ol Phyti-cdl Culture 

Hrpt. 4, 671.1 Kollywwxl Dlvd., HaJlywocMl, Cullfornia. 

I wiint jfoiir ftystem. I n [i(k'TKt:uid iIlLh Is r,ho [1>KNTK'A L Sy^Teni 
you UHi^ f:.tr <rhunipLoiih jbJjHi S-iiinii 

1 will pit5' PuNtm 4 n 3^;]. T.'ii. pliiR tM»iqtiLi;L% 
ul] Eltilvury^ 

NAME. 

.AUURLyS, . 

ITTV. . .riTATE. - 

(I‘dn1 Pi^knty} 

HOTCj h ]i>-n ■ r-ii rJiLi HULtHnli> tli^ Ulkh^il ru.1i 1>* ‘•Bnl' wUli r:rd"f. 



Tf 11 f n H^i iiii fEi jt fitir n VO 
ftuyA' lr|.:Ll I 4';Ln rot.orn 
K >' a t r m u n d u c i my 
IbuEhy bjirk Iklrhnliit 
UUtsLlun. 



LEA] 
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1 
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iaUIv 
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in 


8 


MwQehs/ 



Earn $35 to $75 a vieyk as an Aula MucbanLd^ Nuv«r in 
tho hintofy of the automuiive buafne^s haa ihure been 
Buch a dymaiid for TKAlNE.l> men. 8 weeks iralnini^ 
firn you fnr n Job that's npltlnd for you or to open your 
■mntepiair shop. Riud what two MrSweeny trfliaed men 
liave done. Hundreds of otherAryin tell you facts equally 
Interesting. Don't look for a. Job! TR.MN fur U1 



Pmrr«^l1. P*. 

Dear Mac± Pleaae forward me 
your cdtAloa. t want li to 
add to my ttavellitfi aauve- 
jitff. I #m working In » 
modern Barada although I 
have been out of icbtnl only 
four weekly ttiauka ro ble- 
Sweeny Tralnlnd.. Afy belt 
r«d*'dt (OalL M. KlUabauk 



Rei^tOr. Ark. 

Deaf Maci Juat a few tinea 
which mtdht Intereat you. I 
Itft your school n*o year* 
last May. 5ln«e 1 left t 
have not Been a day 1 could 
call ''hanl tlmc-il.'' ] liave- 
been working ever since I 
Left and have averaded In my 
f-arolada fIT.T.Oi a month, 
In spite Of the hanl timea. 
Many thanka. Tboa. J. 8harp 



EIGHT WEEKS ot Actual 
Shop Training 

No hooks or lessons the McSwei-ny way. First you learn 
the *^why” of cverythiTm you do; then under competent 
Instrtictorsp you DO the joh. '^'ou work on real equip- 
ment tmd macIHnes, with the real tunla of the auto 
uipL-rc. Tn eifthr short weeks you are TRAINED to 
hold down a piTmanent 11 KJ PAY Job, Any man Lb 
to 50 can l«irn+ Write today for New Low Tuition Ofler. 



AVIATION GROUND COURSE 

.AvJatlfm il coming and cominil fiisit Preptirennw ftir the 
wonderful opportunities of the future. Eacli plane needs 
many mechanica on ihe grtiund+ 



MONEY BACK GUARANTEE! 



In einlif weeks nf Inteniilv? tminingj ncrtuil shop work 
with real tools on real equipment!, yuu will be quullHcd 
to accept a llfg ]*ay Jub as an Auto Mechanic. If you are 
ntii K^ttLHiied with your qualiticntfonst your tuition will 
be refunded. 

Writ? today for Dig Fm Dook on AI-FT08. 
Get the facts abiout Jobs; and Low Tulilop. 
OfTeri. %fHillnd the coupon doei NffT 
oUlldHte you. Ic ohlidptcs ME (■■ tell VOt' liow you can cralii 
for Big Money to elgbi Abort weeks. AddceAi Dcpt. 1S-2L 




MeSWEENY SCHOOLS 

AUTOMOBILE — AVI ATION 

CLEVELAND^ O0tQ or KANSAS CITY, MO. 

Writ* Oar Sclioal Naarait Taa 



MeSwetny Auio and ATlntlon School, 

Oept. Ed-Jt, Cleveland, Ohio or Kansas City, Mo. 

WiLhoiJt E'VKi or ohllitalloa, ernd cne year Utd FREETlooheo- 
A 11 LOSL aJso full Informutlbb uiiotit your LOW ULtUaD OUCT. 



Name. 



Streec,. 
Towa, . 



. State. ...... . . Age . 



ir/ip’ji iL-T'Pftwfj plca^ir tHCJtffot Po^pfriar J/ceflnfur^ 
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'*‘rB'<7i^yAVIATION 

Otferi BIG m SUCCESS im 

LINCOLN -Trained Men! 



Because UNCOLN Training Is 
Complete, Thorough and Under 
Govtp Supervision 




uhil Et iH thr kind of IniitiEnir Aviulion 
tivi '0 iLi"irirtfn;l In tlif: iiilofs nic‘c’]i(i^i<»s 
t.kr'V hiri* fftr the hie pay jobs in avinlinn^ 

AJL of Liik^roJo^B inodvrn re^ouT^c* arode votixl 
TO prrfrntiry^ your tH'ronautical cducAtion for 
rar4:'[!r of lomau^o mui 9oi;tc!!s, 

WE TRAIN YOU FOR MASTER AIRPLANE « 
ENGINE MECHANIC. Not ju»t thc'ory but uctunt ex- 
(M;iitnw rt'lutildinjf WjiUtwmdp, Cytlont^n, 

xiircraft Dii'^tda alid mutiy Dthrr nirrruft frni;lni‘fl; 
also firiTif titTd f)i(>frrif'nct rebuilHltTin m<><J'ern airplunf'a 
undf^r fuctoiy' HLiirdardA. Trainicie alno 
aoriiil rudio, Vr'i'IdinKi i ITilt n i rrK'nt repglijT^ Muchino el^op 
prsicticr. Full esperienn^ for the big. pay joLa ofFerod by 
nirlim* coni|>anips and factarjea. 

WE TRAIN YOU FOR TRANSPORT, LIMITED COM. 
MERCIAL.PRIVATEarAMATEUR PILOTS LICENSE 

iK'cordiiie to GovtmiLi^nt standards. Complete oxpcriunrp 
li.'nfoina to fly liigb and low H-ing monoplane*, biplane*, 
cabin nlanra utid otliOi Lypi.'s. Vuu Inarn straight flymKi 
ntgtit uyini^, blind jlymif by iitstmiurnt, aorobatfes, 
country JlyiuK, etc- undCT ski tlhnl Gov' t Liccnjived instructors. 
l.fiVCOLJtf*TRAIN£D MEN MAKE AVIATION 
HISTORY. Numbered anioiLE Our graduFitra arc Inch 
who imVe mndo sgnir of tbr grrat.yst COillrihutions to tho 
av iation industry + Our Ki-adufiteB now employ td by many 
of llie best knouTi cotupaniej^ in the itiduHi^-, w'Un whiefi 
TriTirraln ia in constant touch with tiio yjnw of pkieitn^ 
properly truiiu'fl fiirn. 

'rrcinsnumih {<\pi^aqlon pro^rrnenH injike avIaHan on* of thb 
l!L5iE3C trrnwini? {ndLuiti1e9 of today. wlLh Lhcuunuiris of uevr Jobti 
lieloE; ereati^l. i.ei Lini'oLa train you for rvaj succtssa. Write 
for full f ■ets, idcaas state your ai^e. 

LINCOLN AIRPLANE & FLYING SCHOOL 
208E Aircraft Bide , Lincoln, NebrafJia 




alas m HMflU 

— tb. ' '■ m in f ! iiT 

Erartuntr-, Jll-t L. F. 
,'E Hji;blnii. -UblHxk<ir 
J» [Tiqtind — M'U^^ kc-t 
wurk Jk MiKiiLml. 

l<irW.R.K.^ 

fiF N«vnrk . N . J , Me 
*ri'-Ph tiint |ii -1 iwn 
Fiiiii'ndO t-r'.'Uih[ liiin 
I bkl LhAt Allnj^ 

SSSSOai Vb>f^ 

tlfDi'i qnrEnJkH 

. I P R . K . K, hiF At hr h- 
IrHji. k ilrirMiiia n* Art 
DhiFolHih '-F u. bu 
KrH-Tliii kiiw«. 



Make $50 to $100 a Week 

Learn at Home This 
Amazingly Simpte Way 

MnreanrI mare trained Arllsts are OEieded oacTt 
year. maifJUlines. ailvmliiers, lieWstia- 

uera, printins haii^HW, etc., pay trjolPfy Tur 
art work. (}ur proesa, i^efau FiAMieit 

niethutl mnkc!ti It fun to learn CkimmcrcLaC Art. 
OiLEtuifn I [i4( nml l}BalnnEiiiT iiuLekb', AT IJUhl E, 
In ‘tpara lime. 

Rig Arliit*s Outfit Given 

Dmivlhe' l^ntd. palatA, tiru*ht*» btilI aLL mBt«riAln 
3 'OLi ni'tJ. Iai Wm and rnm cosir wUb vrn- fitiii 
l^miu. Artya] Fur Tt'amiDH la draw rtiia nciv way, 
l?ti an. atLiil nitil bia llllhrif'yr 

Send for FREE BOOK 

fJu.r bin Fil l, |U>ok iJL-*(?tUEprt Lnl-.'dt dBVRlrirniHhSt* 
Mil wn-nd)*rliiJ ODipurtuidl Its ia ihLu EiurinqUnx 
liNij and giv-PBi fill I dihtaUn «if tills qukk. fhimrEi’ 
l■ll■^Fb4hri. TrLlii ill pt>i> 1 lT -Olir mMirnlB — thiftr mc- 

L’.'aSL'B — wbat thfjr' wiy — ^'U luL n''[i.rrHlML'tLijiLB uf 
ih^ir wark' -DnU lin W maiiT nBrntul bic nmitxy rvrrn 
ubiUi ll^«r|n■L|[. ]llaU C'Eiiiium the. 

I'l'W (IT [trOlrphrU tihdiiy. ^latn 
l.N'u (Uili'siiiiih wdl calL) 




WabhinctDii School of Art. Jitudlo tl!e 
llls-lath St., N. W., WaBhinvtyn, D. C. 

b]qur vncl mo, iritheut obtiinUi^n, y»ur ^'rao 
hoab, "Art fur I'lcakU-TX: apij J'rufi.L.’’' 



Naitio, . , . , .. Ajici. 

Adilro«f 

City Rlarc, , , , . . 



ENGINEERING OPPORTUNITIES 

Home study courses in 

High Speeil Diesel 

ftrul 

Te?eriJsiofi Eng.^ 

.\Lx«o apudaljEcd iMunos 

in every branch of 

CIVIL, STRT7CTUIUL, MECH^ 
.\N1CAL, HADfO.ELECTRICvVL, 
AUTOMOIIILE and .\EHt>N.vU- 
TICAL ENGIKElEniNG. 

\\ ri Cf for ' ' E .V a I N K 1-: RT NG C>PrOH TU N IT I ES^ ' our 2,W 
pajzo Lund- book paekrd with valuable jiifurmutlQq sent to 
you FREE. 

CANADIAN COLLEGE OF gClENCC AND TECHHOLaGY 
iDerL P.U., 21it ftiy Temiti]i, Canada 

i\'i/rth xlnM’ncyiJT Di'piviun, Brilxnh Inittiluie of 
JV-r^FuifNicir, Ettfjfrifiti, 





lEARN AT HOME 



Are you ndulti alert, ambitlouSjVriJling to study? 
InvestigafeLAW I We guide you step by step— 
ftimish all texts, including 14- volume Law Libra- 
ry « Train i ng prepared by leading law profe ssors 
and given by memlicrs of bar. Degree of LL. B,. 
conferred. Low cost, easy terma. Send NOW 
for Free ,G4-jjagc ‘^Law T miniugfor Leaders kip,” 

LaSalle Eittiiiien Uni versify, pepl. 5C4-L, Cfriaso 



PHOTO-ENGRAVING K 




We Famish all eQulpmi 

iFiclUdlqi; iBfES ph ntn-em^rAviriE 
HI, lenii; und serwi!. Vv 



ment and tnstirtsJs 

CAmiTA CdJijpleta 
hen j'*u hsvs rtn- 



l^hed tTis eidlrea ynil fJin f»i.tAh|lHh a g^ctnr] payln 
liidcpsnrient luislne^ with iFiccoUlnmcnt fiirnkidisfl 
or wupt fr>r nthePH At a big flat&ry . Chnto-EiLirnviiur 



llil-lnrh !■ ibk iuijd dT l*Dpulir hi BdLk.ii Ir^ MintB-dni) hy't hn 
-dPi Tfl Ind h Tiou. Enm pximJ. DMiriflv ivluili IdkhliJnk. iVniH 
fr.r l>H SEW lfl.ltdlTal 4 a Whjek k-lu nn k[(lj]pnriBBl 







BltdJl Bd WE CiittiJnS. Y4hi| WUJ nu'L bm irhllcatTd in BJI r wiT bj Uftlt Jlt| 

SelMl v| FbBlll,>EdhflTJVllM, DBpt. T^S, ftBrBrf, WB, 

Fltairn* B. rMA[NE:i;i l>b.tBl I.AD Tnbnlfltti,. 

^ p kwwf Qhinl kIiehiI. Irsiabiij. 

I^Th -Bfc. Eniy tprniN. TooIa FIlKk. A*k lor uliloff P. 

L r. S£NDDi iP NECKia ICIU. DEHriSTIT , 1^5 P. 3 1 S». , R. T. C. 



jQ i n 12 WttIB 




SEND TODAY 
FOR DETAILS OF MY 

T Iff If Oft- A f f er- 
Graduation** Plan 

^ PretinTn for lObs In Kattio BrosdEsat, Tnlklns Pi[Miir«s, 
T(’]«viBhin br 1 2 wwk* ol pmcHcAl shop work m I he crwit 
CflyirefaiiJm Sliofis.on riwl machinery And iH.|i.t|pmeritn Ynu don't 
^ ndvanceil «1 nr ei pvrir c w. Free EmployttiEiTt ServHcv 

L7T. earn while htBrniitji. Ilecrtric; Airlrinraikaili — Air Can- 

COUrOf^fpI.i.^V.lcir ffiPB L«k wlilch id t# job 



htw 



. . . . ter ffin Lo-ak vrhJcb LrI^ joa 

imlfi hRYB- b«r<]EniA ■tacHoalLkl Hsofu ^-vfi mtlmr Eakfiij’ mj tnigi^qr, 

H. C, LEWIS, Pras., COVNE ELECTHICAUIbRA&IO SCHOOL 
soo £, PfliiMits. jGerBQi, DepT. Chlcaan, lulnon 

dAnI n-H fUdln Rock ruut Tn,-b*. T"n Ft»i 

"PBT-rutthm,AttaT-aradiLull«n'^ PMib. 

NARCE 

AUDKI'iISfl 

Ti )WN 



• PTATR. 



ItVicii writ In if to adi}ertiaera pUfJ»o luentfun Boimtar JlfechankfiS 
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Wiien it caniD tq pu~t[i!i— I ivai a "liruh- 
out." Nd I Hun't popqtir with 

thfl c1h«r MK* 




Until I rtatd how a f el taw becnmf pnt^ulAr 
liij Icartilnii t« pinv mutic Ihraugh a new, 
ea^ mctCiad+ I wrqle to jnwiirnDttf. 




II w*i iq quicK eai]^ that Ihr n«a1 
timr I went tn 4 party, my pfeyinn 
aniBiod aycryDnE, Now J am Invited 

BverywIiErE, 




^so easy when you learn music this short-cut way 



Thirk of Uic mosi porrtilur iinn]>l« you ktiow, What Is ttitro 
iibotiE llinL Ihuiii II 10 oenie; of Jiltriutllurv wluT- 

evtr tfity po? Uri't il bofaiiiMJ ttioy flntertain JinrJ rtiiike 
IidLpi'jyy Ttiufc's nu ciut^ALion About |L A [aLTEon uho 
crati phLy a musicul InHtruttiqnt Is welcnmi^ tii^rywhtre. 

Anti nuw it's eauy aj( A-t*-C to Itfam lu play your 
inKLriimL'iit liy tlio U. S, SoltottI of "prltit 

ani;| iiiclure" Tlil!< court# 3s easy as A-H’€. First 

yaii aru tcltl wbat lu do— tkii^ii a ploturc nlunvn you lioiv iia 

do Jt, Thitl] you pLuy It and hear 
it I Sooner llictn you ever es- 
Piiotoi;! you are i^Titcrtfiininj; yiuir 
frirtida . . . play Lnii; popular nJta, 
Jjiz3 iiUfl olanHtenE piet’ca, Anti — 
tills Jiit'lkod costs but A few cents 
a day — 13 o expensive teacliers^ 
no tkrc>4on90 hours of practEce, 
You ptay ri?Jtl Ufnes froin the 
Rtart, fJver 700, ono people bavo 
lAartied to play, liiive fiuiinl new 



]jijpuliirlly^ by tliifl qiilek^ ea^y iiietlitid, 
i'nue tij yourself witliiuiit cost Esow eanJly and nulrkly you 
can ienrn to play, Ktnd today for Free Den lonst ration 
I,essru3 3ii3<l Fri.'t' Htupkh't which cArphilns every lljiiiu in de- 
hilL. Saf tip' ^liiiplr j,hrli3clTp(eH tiruimi;] wldffi llrla ie- 
loiirkiiblc ani'thrni Ik buili, u you n^aJly wjtnt to learn 

njUKif — anjoji nuod times — uuill th« cotipan helnw. J>on'L 
delay — act AtHliV* InsLruiiiejits atipjdkst tvhen needed* cash 
or rnsllt. L^ K. Srlunot uf 7ll Jtrunswick IJldi;., 

New York City. 

7S BruniHick Bldg., NPw Yprk Citj, 

kt'iid Hie >eur itnaOtiap fm Ijrioh. "Ilrtw Yinl I.'aJi 31iil4iT MiLile In 
Vuur tlwn llifhu'*“ wirli lOhiiirilip rnt>^Biin Oy lb. Frank frutiL'l 
jlLio Fth'i- Lii'riioiihtnitiifu Lc'^mjii* TbLs ilur! nut ciut mt nndiiT ooy 
uliLiiraliuu. 

Niklllt r.. . .... 

AdUrpjrt) 

fn'^trirmiTit . * 



LEARN BY NOTE 

PladD' Violin 
Guitar KunnliDaB 

Dronn Ukukl« 
Trnar Banjo 
Kswiiian GuFtpr 
PJanq Ace^Tdlnn 
br a nr «th«r 
Iritrumant 




RADIO PAYS V 

Youj tooj can be in rhe big pay class. 
Troined Radio and Television men 
make big money in Interesting work. 
For FREE details write First Notional 
Television^ Power & Light Building, 
Kansos Clty^ Missouri. Dept*AA-9 

CIVIL SERVICE 

VALOABLC IKFClRM3^TlOri| FREE 
COLUMCIAN C^ORKESPOMOENCE CoLLECE^ 

WASHJJ^UTOM. [>. C. 



Bea Draftsman 
Uaie BIG PAY 



Only 19 tnFjiUr.^ ■ dji, 'vllb L1ia^ WON DVB DIHFK'rF ^Dl 
prvniLrK fiiu firf D, fill'd antlliir talt ut tcu Ihio a jroii. 

Mill otThi*** I Mt=J Ffuai iJiblVr ilrsbihl 

Til ^InfiUrLBiil ntPiiTuiDI tP" iV* ri dd Ji’MPf J^Lallf 

■Mqwrillr r<i|- ln'ilnri^f". I'.q- "i'll w|Hi mJ* ^j^n^niiu M-bunJ- 
kna. tlnri-ini rtnin iwi' tlr-i'. Tl.l'i' >n.'»|i' 

and d>ir. hiiClHdaa mnnivta CvutH ht bl « 0- k I 
euuilag. 

Quick Way to Learn 

CVibllH’trml df^rFaDiiiTi M* iirarntir rtilik n™ In 

OJ bnildJnt 4.nd mun.iifi.rliiniit IIdp* K30 UF fr> ITFFIK'i 
a veek. Tk.i '« ^uH Ow bctiiuLlBE— FOR l>D.\PTSMnN 
UaVK TITE, KHflT CIEil3<CEIB fOM A 0 V A NORM F-IS V. 
nEasul, twrliutiiii 'nirk, nfj l4i |.?Arii simI d'l. [.riuii 
iquItUT bivflu. L'..ijM.plnE4 Ml 4it ilnwluf Jh. 

■OuiiiEiilj it jiiu Kiid lor lliFja dfhtlljif biiukx KuW* 




These 

5 Big 
Books 

Sh ipped 

FREE! 



Aiiwritan T*e|iitlUl tacWli, Dr«if| at $ftlb 91 ■, PapL D«19* CAicuiCi». Ut. 

$Mlid f'lF ladlTjr^' TpH U« NcV a.VhillllW nrt dl dTlithir- I wdt piy tli« tn* rFDlH d*^ 
ilMtry rbmritr-.. J| J Hi1.li, I tw]Ay i-.liJid4. IhH: WibL. In 1H H AfVll ri^ TltjUlirVC,. Ijijt 
II J .UrIilH lu brH-lt liMPii, I »|I| Mild fl.iu 10 iiiii, |ilAl H iiiii|ilL lii|.rl| 

■-'4 Air. tlifi .rpHClIilil Idtrofliu-Uiljr firirf, k .ariw Ild 1 «#i Hiiaiun onij liiELinl* at-.BMIB. 

lolUtalnHtilH 

JfdIHr. r,,,,...r...,.,..r...r.......l.,r.r... ......... ................ ...... 



J.dldTU*, : *...*** L.*.. . ' .*L. .J ... 

Artur J] iHtLrr ptHtiof arc. ■.•crupatiiiB, -eskiiirTir ■ 
cm InHiiiL-iii CJIL4 ua nltKiu»j 



ns iiud oddr^ thi4 tit ml Icut 





Th c Mott Scftsilti onal 
Bu»ineA| Opporiimiitv 
Since 19Z9 



Like- TUtnilin' IfbcJ into Rntd, 
Ltiln' in ft liuHtiL-r^ irllL KJEJiiLlic 
IfiiHajbUlliFH, t' ^Larinia t 1 uIm. 

. II unirH, n|M>nd 
inilllikiiF Mvmy [or ruliLi-r 

uijitn Thiirh uf yuur irruCU 

wtiL'n a 



HAND 

MACHINE 

and 



s 



maI^ » 28 S mat 



DtBLi'! iK'-tr. FuTtv tdtfjitAl. "Fav tiiea 4jft*di' *ti.rtnJ 
mp^kfc uiL[trm!bHieji1eiJ Wm. Eumle writfu; 

■"L-nn't ciJfttd m*Fi fiMt ■lui.Miichi Knrt WH'*-ir l.inmurhl 
nfi-r jeHJ tirclnri liir 9I.CI1I in (10.1313 fuh." .tliiNh fnim 
CDUtlaii Lu krr'Ei 111 IlH-Jii tiluA' 
Guiilrr lEirt tiiE riliL'r fmliii (nLiciiy 
iimJ iripir ri''lK»rr<i; "Juiir nL^nhlJ U|i 
opUiT ler 4UL uradi" Sr-ln>fik atiii liifti 
Sfo KiiTaip r r4i*[unaLbii1fl iiii-ri ur>' (hrfJwLrm 
■iVhE^'tlLinc rlin ajkUi' to t'jil[it4iaL Iniml 
FAJUIIX innturir^ 



rortTiW WnTfflN<5 la jiaI -cainiJelr Fodti. Jint iwnH no-nK' a-nil a[IJr«u. 
^Vc-'lJ M'nd tlfjrnrintipn of flinipln Itnnrl murhini'' that aiiicLtr ollcra uLd liw 

ij^tii mriin' ahHiiv juift Itn-vr |Uiti'nti'U mi'lliiid i'nrmi, Iei.I 41 lliii’k, 

*ptLq£}'‘r luiLc.a^Brfiu; FAbiEJX Mato-— btiw Avif dtilitb n'urrEl af .jLink 

TifTH (iNiJirii a Slf.ivr liuw yriU Will atflrt un ft PH*nfi-H"W*- iruwtnmnt 

UtJil l■lill•l II liUnhjMH K IjiM, AH fust* lluil it vriU Inkti brnftlli away I 

Duri'l -ih'lftV ft U4iuu1«r ritti or tvint t-txlivj', ALL jnlurniftLllua ki icbd 



FABRtX* Inc., Qicpt. 79, 3ZS W. Huron St., ChiengOi [11- 



TFFien v.’'ritrft*f iiKUJffoJi P^pulur Mr<-htf1iirs 
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POPULAR MECHANICS ADVERTISING SECTION 







YOU CAN BUY 
A COMPLETE 



BARBELL OUTFIT 

Includittf IHustrated 

Court* Fitr As Lftllt As 



Strons Men of All Tlmn Have Uud Berliefri 
to Ooln TheJr Stnnfth 



won fpr StiL tlu barlipiqii ikrH wuhitn. llvf rdB^k F<irii*pH:y u lilili 

w tJirjr Bu* f.»>i bd iibtBloird i'jf u Ittijo lu u 6o 0( riiiirw wni wBnc t 

VraniRinpU bd-lUil r bfnlf IhEL «Qin[QRudd Ed^lfElllin to'hl'TTTWT rmi Arnt V^rll 

wnnl tlid' Di^ J4«i<l>piim|Ti urty^y Liu Biiiiti flnit»tr Bi-Pf*ni. Nuw ki tlio M°i4 tiFim 

'kj itiLrli. 

Look at the Records of Saxon Pdpllsf 

luiaiq tnt^a mrw (ArumiA f^r Lhtlf #4n-tiiili rin^f dpT^iLopnicnt- Ua wflL c^nh p™ to ba 
4 h twr^nEu if j-du *iJi faUoiir .£^ub ^pt-Diu. 



EufI Course of I nstmctloiTs Included FREE! 

Ab illiHinij-d Lulfiorliun stwirCfld doin'*. "Tli* -BBn-ir SvJ>»r Bypti'm," u iuu' 4 ui|«ij tf** 

mbb BBiib 4jiiiJli. Umi yawn- iMrtfiL wbRa lK. »r|iHip app dmitpUy redurtii. 

Worid^s Ffnnt Barbell Sets 

Afn lIvR 4if LKb IpLiI RiE^trmiii^ B-pcIkU h4b. Dim ndwly hiirrldd feildm 

hph^ri ^PTidlliiB pod Dubuii *p(pr. Bel ler m jIli. rkb^ ^rr «ietiudnJr Bbiuiim 

Ld nMbfl iDd letl. Wrlip fer fr"o BilorjiiMliuJt. 



SAXON SUPER SYSTEM 

412* Paul St. Dapt. 1*<I Phllailtiphia, Pa. 




Inwuifif fm.w Jjwjwf HSj^^ucr tttiwiir 

tf of ^ ^ rf 

/BraTU hSATOL ftjhmtA JtN.lCA: mstn hWOTJJ. teoL 
fiEEiTT tisiiEiir- Bianrr lOiiHiir Bacnoa^ afmmn- tam 



pREE— i{ you act now^Kushlort's 

HANDBOOK OF INDUSTRIAL ELECTRICITY 



uiltli the 



Hf'xuJlar hfirOrB.F'Ilill AOD-p^ti 
■riNn'Uill Cif pmc!t:r.Bj L(|.Fiyri»Br.M.iu 
for IboM ^bsB^ni IE). <i3(iRirjr.n.l ruji*- 
BtriirUoii, 'hiBlarnQAare.lMtinCi PU* 
■pcelina Jiiirt ruliIimitrtEijc. Vaiirt 
wiphoni dbnm ou rc«e>l|ii nf 
JLrit pnvnmnt iar Eiui Ctafi, 
Lliimry, 

1 ^ Ip r<iiiDdeJ w pruitJiv^ — <114 

IW 



Croft Library 
of Practical 
ELECTRICITY 

^ ' HJi'Vtrfpf-* ELMtririal .. ,j™^Lar. — 

rrf dpiirrKUrc— un Mork u li b. Hvp<n||y dunfl. U h jibitnad fti 

ti. emvE* Nlib 1 ^ hsiil-hnPHlrd IsrM >mi Msnli. Writlm hi 4 bit iran 

a “"‘•Mi H..1b.iri>in:K that il J. i 3 ,p dUHy nriit« 

pud work*™ Anil phiibmpi. CftJL E^la rr»[ tbp tlilnEi 

i nwbucis, pTUflliiila. uj ni.lilllf1^ ln.lalMliiTa. tn Iw/ncuiEriH 

^ IVaLoTTH — Elwirlfil. tnu^hitarr ■■■[ ”'rr irpt — 

M Ib^l Ii.il iH^rtir— mlrjiif u/ rmhi.ed hullillMti— lUndrn^litFn^ sihI [bbhu^mI 

ii., lbi 4 nit>^ Ipibnaapfi mthoik rrf liibt- 

■■ jpci, Irem. EftimiatinA 1*. 4d 

No money down » easy payments 

f^in. ijiJ mpU thr totipoe, atip^hfd nivd wa Mill taiid ydu 4 ha nil ba, p-t ■ f 
L" ntlpptk.it. HVi LibH pll 4k,P rJ-L— ytiiu ua.,uiiM na, 

*^!'^‘** HUd f] .50 In Thb diaaj Slad rlva Kataurp at 



wVJw" K““bi7i/iliZrridWju\uJv7k“^^ 

HWW Brd ««■ ILb lifuikp frn: j'aDri*J| 



■pvnn Tfl, 

P >1 nirflaiieivfi, 

■ni"n I Ire TPtn pf 

Pantil iJiT iHiiippn 



^FREE 



EXAMINATION 



COUPON~] 

I 



New Yark 



MtCHAW-HIkL BOOK COa, 3i0 Wa 42nd St 

Heh4 hi* In* (an diyj' vaamiiuiLica tli* Cairfi Ijbrnrv tiE TbarLlj<il EjanlrVieTp 

ll ^ Tr a*!'"' •v™ ™"'‘ '"I/ f Ml ■ tKf in-i™ 4 if 

M pp.u. ir taut '■anre^L, I HliJ jtilkmi tbn lK»lcf E->aL[Mi4. L'jk^n, re«if.'t <il 



\ 



jny firal PnjmEiii /■i Ttiu to Mind m edpjt iJ EOnbUD'i IliAdUtit til I 

LutfiAi^nM IZLtvLiJDic^., ■tuNilmtey Iim I 

I 
I 
I 
I 



IfSBlE 

llbEiia AiiJiM*. 

Cl4y x»j: ffUl* 
fiMb km . 



I 
I 

L * PM-IKIJ^ 



WhcTt icrtfiity plea&e mention Popvlor Afechanb^s 




SET 

Jor 

OFFICE 

PLANT 

SCHOOL 

HOME 



SET 






HOW TO GET A BETTER JOB 

by EUGENE WHITMORE 

lOL ran nfit tJi? JDT4 VOD WAIb'Tt T.4-ar|4ii|| eLttbtir' 
iiL' tJii Aiuctii-uji tiij^iri-T-.^ irlEi wliBt iniluEirii'R ciaiftl 
Ilirn, IlNW Uj B 4 -U FU^gr^lf, ful Uil- Jcih and win pfi>- 
[putiii.1T. T'HEE C 11 a hi' r ,4 tariii^l ajijtiri'i' wbi mi 711 Iju*. 

KNOW WilAr VCJU want -Bd OIL 1 I J . ciTkx 

Unibil vaJuuia. UR tiar™, pan'. (iMptriMliJ "tliIi n--i;ii-r-Euuh Eijit- 
lUll't! IJ i,:i aallaSail, M.'iJL DOLl.All HJJ.L IODaV Ita 

The Oartnell CDt|teraiJ«np Papl. PM 
4GG0 RavanewDod Atpjiu« ChJu^Dy llllnoii 



AT HOME T>J VOl.TR SPARE TIME 
uniliT _ tLipcrvwkiii cif N R A N 
MARSH, trfjitor of the IiLmcuu c*JD]ic 
jtiip "DA.V OIJN^K, SKCRJiT OPER- 
A JIVE 4H/" Qjj^iiiiiriiig in tht hljt new^b^ 

iKiiHrrB. Siiccrsi- — iaint“-j?fFii 4 . niniicy in.ir 
thT yuum when yoil Icluh ihc cany almiile 
mcthoila and jisctct* wliich tnaku the 
Nl.VR^ill 'Cartuuiu n? Bi 44 ;nn<BFLj.l. thcflil laame Enr 
Trtse deLailB Ej[ LbJj iieENoaiil cuunct. J' wl ai } 

^ xMARSH CARTCKIN SCHOOL 

ChJL:e£'i> Dully Newi Dept, F_L Oblce^e. ItL 



ilraitLix pcti H eortji no riroce. Flat trttc Ln»tEiifDFtrtB 
It W3WIT, TwiJ Kwl warkinB- pana. Cumpam <Tnn irnibr 24hHi. rlrrlrtt 

LJ- plttrt lr.i[u.liTin n Ir-tnlii rntr can- IjprJ ijrllli i-p-k-rt i-r-r nnlv ii W r.’rtMiil 
(S|n.*tl jHjPtal fhariu-i ta,.4 il t: u J} r ,5 <mJ ^rr FRfJi ii'J' drum nr 

*dJ|p *l34h ruleE, mutmicirfcj^ rtf. 

StieTiUHc Predutf^ Co., Dept. Al. 49 W. 21St., New Yerfc 



p 

I'lnv^ 

rM l>a 

N, r. 





Wr^tiiiig Book Free 

l/y ftantJlina taiuht al 1»bnB. by IipmI, byiTRalrtl tif 
pll ^'■vhJ I ckaiH|jJijiLb-u.yaTinrr Etuma and I'pujili 
Ij.itiih. Htj B wcipaarfijl wiblr^r. JiuQdJei bijrg,-* 
■unm#ar mm wjtB •T&n-. hwmra Elm nwTr'ta *t| pR, 
Rvrla. JIu'JitiLi, Cullnm. tiavB DThCiivt 

t n , f^ npi.B pertEct b«Jx bimirrd by Unlli Btia.™. 
AVir -l-.-PNf" Plgnl mi-ltd provpairtDk . 

full or dirltribir In-Pn-mntion, i*n{ 
frrn. T«Ila *<»»u *• (tiBWi ’Hirpart pi'rvatlinR 
nl biiiaa. Rend 3u I« CDvrr poBtaife. WrItB 
imiB fur ^BT nvy. S^EbIb ar*.. 

FAHWIER BURNS SCHODI, 
aiTB UwmA Bade,, Wtab, 



Correspondence 
Counts 



r«RADip&ELEGTRICALEN6. 

— D 4 v. I: ELEiCTllirAI. ENGJS'EChlSf^ 5 l 5 ^:IW hvIT^ 



HipLfert rcivni* eomirltatk nknirbrnl flpW, p«iP !■:. uuili-r'Ctand kliHfrrn 
•nd Ciikrf* pfh. 3: HA DID AKD PlE.FUVI'HDNir ENt 

'niNELH.lNu— ^iL idiin. nwtdpm touffH- la rNdlrp, giokilJr Bjiln-fui, 
■7mtrie ynFE. T^QlEm f-r> be iujki'*miy'L-o tiaAii B.m|. rOB.| vi^niipm 
Lubo to^liuldkbfa. TuliLj^-n l?S PltJrtr eiYI^M, LSrIrttrH$ hoVna^h.! fiLan 
for Wlirtliy liiuViird. Btutlpoi TihadBibh*. fb-lmoj |iin. Rim Iclt* n 
Mllfi-re. wJtiTB TOD.AT fur j*ii(Mi| raiaiurn 

LINCOUI thClHEtUNC SCHOOL 45S-t £.3Tlb3l. Umb. N,k. 



Learn AIR CONDITIONING, DRAFTING, 
ELECTRICITY, RADIO 
ENGINEERING 

the Diittlif In which jntjs are npentnir and moin^y 
beltid lujidB. JNo time to Sfan mw. It. 
Hwree ur Stinner train Lnr. FJtm while leamIruF. 
fflCf BD-FIBE itUE BOOK tells abetit blirapportiiiilti«L 




CHICAGO TECHNICAL COLLEGE 

M7I Twb Bldl., Ua Eut 2Sth St. Chimaih ■■■- 
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BEST 
HMAfr AD 



t CLASSIFIED. 25» 





Advertisements in this sectlnn, dS cents per wnrd^ isacH. insertinriT tRinivnum ID words, payable in advance 
Td be inserted unde^r proper dnssilication in October issue., copy should be in our office August 1-lth 
Popular Mechanics Maifazine., 20D Ea«t Ontario Street, ChicnE^o, Illinois 






Popufor AfecAomes Maga^nft Chifogo, III. 


YOU’LL PROFIT 

By readinij and answ^erinjj the 
classified ads in this section* 
Hundreds of opportunities to 
make and save money. 


Gentle men 2^—1 have used Popular M^^hantct tlaftsided colvntn 
i^or nvorly 20 ytart and haVa found it atufays to be a stead yif de- 
pendabt* puller, ft seems to appeal to d very wide Variety of peo- 
pie, its ETirc ulatto n not bems Specintised as its name would imply.. 
Through it / hove heard from doetarst lowyerSf^ dentistSt elerks^ 
haohheepertr and every variety of business man besides the 
strictly '‘mtehopies font/’ Replies eame from alt corners of the 
globe. Sta long-time appeal is tomathing remarhabls in that t 
often receive letters statins "/ fau> your advertisement in Popular 
Mechanic* af several years ago/*^ Our record if o' reply from art 
advertisement eight years after your jna^azine appeared^ 

. n .1 . L*,, k . n ^ "»'■* to rdially^ 






■iiaiJBiiifli ui 1 

tllbi in uur oHIli: i 


ROSS D. SRENISER. 


AUTOMOeiLE» 


AUTQ TRAILERS 


1 AViATIDH 



liflljli A racer- liunj tills h-»vP sriit ran 
3iu1]j] I^ri-Utri iLL.ii.h. nIdcL rur> n.iiii: 

W40' rui'fr*. Ijrwfc rull>- Itjc.’i jilIiLu- 

«lri. CiHilalna. all Eptnl 

4lriiwJ[iKfp |Nl4'lUr¥r. full di'^rrlpllnn rnurp] 
film. $1 lumlpulil. (1.1- e,u,Ll- tai [ii 
Oh In, Itav P. Kim>-. tlfpl- il-1-, JlaillatMi' 

Ir . I'LnrInna tl. Oli Loi. 

^iju MlLEia Ilufii v^uve iHIitlLlaLr in 

j'thir citr, inurtj in iinj^ JikiL ^'ariL. L’^aiii^ 

[ilrlE :lrl4l]«<l LiLfuTULUtiun art':] Ji] unarlnt .'lOc 
icalA'i. 1.', i 'urnalcktacK IjlMiLI L^iUk Ave.„ 
Lrftn Anutiiks. C-Mtif- 



AUTQ SUPPLIES— EQIMPMENT 



AI'TO Owncra aarr 1 Pul"! dLL ™n- 

vfi-+3ithi. |1> 1111. WrUc JJKjfijia* I’ci., 12^11 
■rcm'uhlEtf, lirrkr li.^y . i.]al IfiiFnl s. 

A 1 • TtiMl I [i J Ip K < lininjr *. nrui^'L'l >mir I»a1' 
Iprr Truni Inw ^viiter rEspuiiii^j hj? |n:Jtu.lllEii( an 

ImLlraLur ehi j-pur in^^tn^Epi'^it hoanl. - 

Imtf, a|rii|ili>. Vrlir TUuniai IL 

j- IlHllfiK Siri'flp rrlcffhur c. 

All to JttHiH. tk-ninl iuniil ln-iv InviTitlcHi 
i\m\niA i'CMir i'iir U pprarllril >rar ■inuml lit'il 
n.ioiii. runifDrl- l"^i ki.'J In 

Jllljf- i: flufii'A. pnlii-nSr AIj-'i ntahe 

IL ypurbrir nlana. AkLln Ul-lL Mu lnUl4i't tiring. 

Uni HI. rn urEl Npy, Mas s. 

jiO'mitlN'rS: hemcHT crtJisr ^licita rruni 

rsr (njlm5.pt4 tj', rloltie'^, i^luifH unill u.lik1.e 
lihririi 4] a Irk I m Lthuul rlfnrt ar inkl!^. n llll 
OIIiJ'k ilkn'« Glitw-. rki-pf rli-pn+T r«r rnkrtii 
ind k'lLthrr. l>aY«i them fiuli nhil 
Li "i I'rniM. FC G- i.IMLli]iin. klJer, k<‘hciEn' 

[giiv. >*■ Y 

llIQMON'^TitATDllS. rtnncifeaaflT, teat 
tnmeli^ S-hour bitterj’ rh:ir[ier — ^Hl welJeC 
i]Uivr--iM'm.''L Trial and let ibis. Ken'a Kiiuip- 

nEcn t HTTtH'lBsnffe, Thu !lI-P-'rii 'Trp> ‘ j ^ 01iLi>, 

fU’TtI iMlrit Mrliirr. l/l-'t Inf-Ii, (! mi 
pn-tpald. GnariHTfreil- nayte 7 n;|, Mhjt 

J’i-i.|'iu]iir Mrn|innlH^. .YlExahHlei- IViriE. BJii., 
mat T-e a-. i" niii<u:rLi. On.alui. 

rOLIi'K SIrrri*. metljimLcullT «r itnA^ir 
drivi'n. !'’nr •■nr*. liCiala, ^erpiilanrs. I'jir- 
Tlrulars Free. XcirrHillt MiiBhijJc Shupi, KIl 
GjHnlf i -riflL^ Hhil.. at. [pMiJa, M a 

.(OMUl'lUk Diiflkr.i, matt!- anJ aclt j-imr 
NKivji julwnnlhe !i|ii'L-|iLUk'M. Tu-n iniarali! itlmI 
feyrmiilfli !l.<il|, tiny Terrell. lUiIS FieliL 

O^ErpH. Mleh, 

Aulii [vuTii Bt hair nrirL^ Tut ail 
rlrii. t'i'rtltiry Parti Pi>.. ITlit LaTiietle 
Aif., kt, Mn. 

NICKKL Platini DulFlla, finirtcnt (D mur 
ball err. No tanki' iis^d. IhPUSBndi In 
Cl.ilHI iirt'pald. Guninelal Lo., AVt!. ^1. I>e- 
riiLlir. lit 



A. C- GEMEnATDRS 



TWENTY Npw pni'lLral I'liahCeii Inr lulo- 
mhlille irentrainrs. See inlr aili'rrll-i'iiifnt Jit 
lioltarj nf naic IATp\. AuIO ruwer. [nci 



iKHlli (ir cilJlili iraiter blntk rBHilaljilnc 
nfrri'o JiKhlcrn ik^-lwn- ratiiilri.; FrnEii I* lb 
fi'el. ■('■uipv iK'Ht iPUbLDJlil tor Il.iUk Tiitllifn 
(Vpnj'h litimniinj-, hus - 7 p. PullciSt- Pifk Sla-. 

Drtrnlt. .^tkll. 

*l \'ALrfri'’iir "iih- tiel fiH'l*, pn iralfer 
imip'IB dfiljtn, fhb .'hlJ-ua;:t h.inli hiAL‘ 

you iril [iJiif* ill vitT-l. (Iiilci iILtlcC frcmi 
uuthoT, JlHHiJi'i' hack If iii>B untKflELL Se lui 
In Ohio. Ita.Y Fr Kuil., Delit. liU Stjiditnn- 

rllle, f l Iitr i ntml I . tl- 

'L'HAlLbItri, I'm'— 'lUTTib, L'uciL'i-L'sirrijikfs 
(l"j.BU. I'liisi:(, ulLllty .'ilk. liini^i* JL. 1 HJ. 

khani E^eft , Tutiut. I ’ecI roll . >fi» h 

llKI'’INl!^ll Ypur wvn ciiT, Inilrur- 

IEdei linnift iTImU 4 LI [>11411111 of iiiilnlLns aEiiI 
rftLnl^hini[ aiitui utnl tru<ts.i. Wrlrtbh fiir 
nmn vi'ho Him Li tu rujii-w Irli iHin n'st. Ii-ut 
■Mki'ui'n iilbO Ilu' li;i.ilnr'S£ on<ll nf rellniKlilMiE 
fiir lha nrores’-Inriiil. #l-il.'> ppslpaUI. J"u[i'U- 
lar ^Ieh'Iii J iilr I 1 'ti'sJh ltij<)iii ('"inp -"’ll lv. On^ 
larliii SC. CIlIi'lIKD. 

MOTORCYCLES, UlCVOLES 
AND SUPPLIES 



r^OU'KIl Vtiiir Ip I Up 10 1 h Ilhv iirlerd Siie-fmI- 
111 I He mul>;tr plrLturh In niie tiour. t;ti*hly 
jiiJIiij. to Kallon. TliilirtJ' nkllL-n. lui Imun Frci' 
Fuiiliir.. { luiraPitL'cd. OLitlnjJrtl Mtilnr ■fortf., 
IlkJU S. aStTi Si.. JTl]iii:utei‘. WN. 

LA T HSf ' ^f i.iiTht I in)E nrcyi' I f- Uip.V ' i> ‘ ' ILi i r- 

olilhe. ’' El If rnllY^ pet jtiktloii. PraeCli'a r. 
p.t‘n ii-eahle^ plriMiiinned iL'-pIkij. EailJy built 
friiNi old blo'clt! Harts. Flue Hnttaikk iiIilhs, 
tii>lal[l, ;.Iiiiw t-veri Iliim.' (L.llJ. Pliliire 
j.'lTT'ulflri Oline. Unlci .\|diln*‘l*. InTt Atiiil- 

Ohknjfn^ 

UEltriLT ^lotpwrelci. All 1114 ki'j. Ni-er 
rtiiiJ usftl rmrfiH. KiinTt ri'j>aii' wuik Iit 

tciry Ir^lnEi.l iiiifl:hii’iiiri. ure llie iiiillviT'- 

Im'd Uflrlt'V-|>iiii lilicin iE]3lrlliu[pr!i- Si'Uil UJc 
lor lujllflirt. WhAt'in. [0 1 I'i, I'lLli Ml.. 
J^.inpiM f’tiv,_Mu. 

M l', P h: 1-t pti L'. - 1. 1 . L-li IipFh lliirblj llliDiiri. 

UHei] iparl'S. iillm' idildns-. LaUi tnn 11 1 ; an^l vi'lri';;^^ 
[iljt Luo. TlBlIiik, lll-V PhtJilnuL HlteeU 

SF T.uuI:4. Mu. 

.MUTtJlttTfLI'; JLit^MUdv Inneit [itiifc 

liakrtalti .'tu'cli Car itJiiEn, MtiitiTi.Ai-lo ai-i?S‘ 
■ urlt'i. Ili3fliir>lrr MutLcV llu^JiUiaii tinrip., 

1 L'S A>h 1 Mi l In ML-h U prhrg hT. _N. _ 

' fcilx'PY ik'ioii'Jlt loniid |iiuUJir.>i-ieji- Aaw 
ntiil OSrcl pjrtd for bU inokui, W)i|t;imfl 11 n- 
lOTi'l'rle i SuiiHly C'U., HCi SfniilniLni Uli.ll.> 

Kansas ri tv. M n 

MOTtlU LI Isa flea jri.’i'H. iiujtiiTrjfolea 
F4IMH). nrvn njnJ fires 4;r 11 >^ iiKed lliei. 
*;:.fii.i. ULryj'lr* (11. Ml ilU>'j-H.'lH:=. Hit kro 
F;13 iio.J T'al'i] i[i<yli.iT)’t't(! pHTli. wheels Sl.dO, 
PtmlELi (I.Dil, KciHinei SlL’.ifU tu |7.T(N.I. 
FtatLici S!p. i|l.l. nil nait' Uallonn lin'd 
wheels for lnUi ituioiiiiibllt'k. iSr, 

T'^rii'e fnii r s e 1 dnif et. Ll 1 n- hf-;ieT._N , __ Y- 

SKNi) ifir For llJujiraEril rnnlnti'yi lft 

I'liriikji. SVw and U'^ei] imrLa. .\<'i'4;s>i:iTleH. 
LjfCC-jit tlix'k. Indian JliKd rriTlc Malcr, 
Pltj, Mo. 



A Jtl Ir Pni'kAiCe of iiiOilt'1 ililn md alfp' 
plane >aniriJt». Srml lOr Tor ipqrklni' ami 
|Hiiiaj;ip. Ariph 8iioii, .lliriO llurlljuL .\ru-., 

IViioI t. M irh. 

Hl'NUliPti-S I'JaiiL'ip. rrac-kup^i .dlrl rlieap. 
1 1 Er.Gftnri'. itUi-. .h.|n-rafl llirei'lrjry, AtEbanji> 

Uhln. 

AlhMlNIlEll YiiiBEib; oieci iiiterviplenl In rti- 
Irrlmt Llie rirlil uF iiiJuliun U" nnnrmElnra. 
Wtlti'f eni'loKjrLK priiiuri. Mei'lianlSt I'tilvet- 
K4I -^Vljilliin hieniiiT. int'. > O. Ilui UUE, 
HcItTill. Mlih . 

NEW .YB'roEhlancii. (flS,in.l; (mrtor,.. Elll.Urt; 
tiru[kifllHra, (2.IIH. i^etiil Ifio for diila, Ijjfnr'' 
litatlLin. I[l|i1?.p, Vt. WurllE. TfA iiB- 

OUT lido IH' Sill I on. Air ttjjimiKiri 
ki't up to iT.CiliU per yeirl lut-eiiunilL^'. 
l.Lmin 4|t titli itn.1 eriUri-rni Atbil''iAenI ;.Chiitii1, 
Uj-lic FtiF t'mnnkt.e InlntniBlinn State n.;ie. 
I.inroiii I'U ini: Si-hcini, jnin AlUTufi Itiilld-- 
Hid, Iplnculn. Nrhr. 



aATTERIES, GENEFtAToSS. ETC. 



iLltlJ VOLT Wind ekrtrli nl:iEtt4. Klti 

iF[k. Parti tnlalijf;. |i[un‘i i'lC-. iJur- 

rler M fk, y.L0!5!Lai?!!lJ.'‘._ ’i Unia. 

U'l-VP IlrUmi liatti-ry rlursL-r- and IJeht' 
liiiiJiL. Pomikli'ie nliiFii til liibllil HrpiL Pririo. 
Si'iLlre. iJIt K- Jettfripiii, lUfinhilfieton, IIL 

YVESTJ NO 1 1 or ra K T'> ovrr Kf ti r raH rs l.)iii - 
put ttllll natti., L III TolM a.r. , i(ii.llii CB-rh. 
Vjfloriul EriJ'i-trle TckiI i'u.. :,iio WualilnUi^n 

Hhil , I'liiriiq-g. 

G liNEIi'^TolES t'lii<e|i . |:rjnp| hl'h Itutk- 
Lina Mirrs lutio i.vjU.':, “ii knll.. (I il. 

JHi I piji . M Fif. i’o,._._.V Irl ii'ir .M lelt. 

E'tl|M.UN MtirraiTt; baiter'll:'! fur all tyinea ijf 
Eikhtliiji: tyalcJiiB. Pirg nu ulIiI. t.]ilui.leia. 
Mne life, n u atfl n t^'i'd- Oehutallnff pliiEiti, 

nmior IfarEsInt. Free Inlertisl iuc lifi'Jii.Eki'fe. 
llau.'U'V Mull Ml rum 114 ny. i"rut[>p F»l!i, Now 

Vgrk , 

GKNKRaTOK ITopflJrrj. eS[iertly d(- 

fl!iriiL*iJ 4it fiiL-turj prli-c!. miiljB, I>’l. Worth, 
Toaai. 

EOlSON Storaife balliirk'd fw [inner inl 
UclkllFiK !!.YritE>iiis. BrnLai'e ynur uIiE Ftiiad 
I'allerElri uilFi tlw Hdl>ikii. Ilullt Ikbt! 1 tiiU- 
llr'hl|j. Non -Si- 1 it. Sun-L'iinro-lL'e. U!iT.i!Vi- 
l|i>4in.Ily F-nir IlFk. LLlkii.r9.t jtoiitatiti'ec PivB' 
lUuHi raieiL Ilieratitre. Sei.’' Jay Uatlerr E'lkni'' 
inmy. S.trr11iiiJ ..Urnuc. Yonkers. N. V. 

n.EtlTltlC LiKllli- WlriLl drlteli— You 
liulM lluiiii. Write Wind McrtPi ilicctrl?, 
ttjilnuay. McitiL 



ELECTRICAL SU PPL! £S— EOUI P MENT 



Hrit-Ii Voii]- un-tt rlk'i'lrlY ref ric orator or 
laiild fur iiriiNL Lim. cOiL. New manual 01 ^ 
idiLlns Itbury. roii.-drurtlMi, npiTalli^n, tikurrfr 
iif i-Li [1 1 1 1 1 1-'«. Ill llluitrafliiiii, $ 1.1111 notUniMd. 
L. K. V^'TlKhl, B>3I ill!', A Wfiil tk|>ril iitrcelt 
Npw Ynrk I illy. 
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POPULAR MECHAIilCS ADVERTISllfG SECTION 



£LECllttCAIj' r.EpBTj.!in]nlil liTinratwr— 
tiotilalns, intilDr, 3iii rroiiStoUC, 

IraiHfarjiiern iHilirlibriJ flnetf. tMukriicr^j 
•eU'i'lropJullnE chiMiiiral. riirljDEis. clfftro- 
niflEiittJ, etc. 3^1 pi ftp «p|,i4r^tiia, Mahes 
art furrtui’ej, oaiTEsdrupfilni: 

^lun| ritrnf:L(m I4'|rpiiunr'. 

-FlpetrlftlTV^ dr. liuii.rur[]Dn». biJlupail0b4l. 
rnKrlnal tAA, ujefut. Orlrlnal 

E^lauLp fpr liiircil.ii rat nine. 

8aK(Kte. Hu Linralu, 

!M.VKK Viiiur n^vit IVsbhril alf rooLlltE 
nt. w« fumiah €PU[ilrE« In^tmilLanii far 
A. it 1>. Elrr-tTliT rth., 

■[W)ll4, \1 i hii. ^ 

rT[|1T<.K:Kl«l, SelnnJgin. 2 ernnii wJLh 
tn»it mrll Dr T, Slit, Hl.h d. HaT>n.'t1[>ti. Otila. 

Wire, KitpEilirs, 

I’ll". Hrmi .;(( itftlilU iyv hu 111 ' tin. Au|ii[Miwer> 

40j<- fl llov mi .Avn , Clilrjun 

l'n>‘rT1lJl'AL Sup[iilt!. unpILsnreSj Jlvttt- 
Irtt! liKtUrr*. niHllat. IViiti! for frre rAt,nloj[. 
tS^'riPiiUtwn txjcrlTle Supchlj' Gcr- 

inLtP-tirwn At-ft., PTiiliitlrlphlri, Parma. 

1HH.V Td inaki' etTlciL’nl small flntrlf *pnt 
wfldcr, hiHuInriJa olhrr H‘tful il*iiii'i;a In 
Shutp Nntti^ Vol. 31^4 pniy Ml ri-nl'a pwliiai^r 
I'OpiiUr MrchnniFA Preaa. Ruqih I' 200 
iL^ Dplnrlo ±tl.. I'hlrieP- 



WELDIKG AHD SQLDEHtHG 



IlLOlVTORCn— GiilPlIns iiiKJiriatlf. 10it(i 
ralkrrnliDlC, AUfnlil SH.IIU ilCKM^ii- fifaiit 

LfllHtTiUprlca, Indf pt'ln'k’nt^. MliNratrl. 

DPIMONJ^TRATUHU. Kkrlrlti nrr wrlJufi- 
Slnncy-iiTlnfi prim. Vlfil liy Mae irntm- 
iiiFnl. Trial and Lrnni euarahtfeU. llobarl 
%Vglclpn> nr.il. Trny. iMHi.i- 
COaitlElKATltlN Spot, liuLl, irn wftltKr. 
|Elpit[itiNt< Other weliit'ra and work- I 

fhsii innrhiPFj. Tphr up. fJepen' Enjtlne-crinR, 

2i>|i!);.T ifji^thurp*!, Petrol t. 

AUC-WBLIU^y OuUH ILJTh. Wthl fend- 
rrii. Itr»«* iplder. Lirroif, -l3i3i.^U\ ^^r'acrfn, 

OrLimtt. ?<Cinm! apfr-griBlfd. 

WK[,t>ING Ami br«i.iinE Diy+irttylena 
emnipiairnt, Prtw ind rttiuLll. SipiErlnr Oxy- i 

.li'Bivii-hr rrunptny. R^nLlltfin. Ohio, 

PHAIjTICAL 3(1 U Amp. Tcliirr iiiinlf frflflP 
rarip 3 1 Uhl plant ^eneiaEDf. am a 11 4'u>i Pul- 
lay. c-etb fhe Joft dwia. Tllueprlntn. mi-^rlff' 
fullflf!* $Ij.90h Lilly IRpclrifl Sljoik, Hnyilpr, 
Ohtatiipnia. 



ENBlHE^MaTDRa— DYNAMOS 



t'SMl Salt — ir»u mi. S-eyllniltT ^WrliFlrtor 
tmfipc luBl OTirhaulnl^ Euarmi'tiM.'d 
Hrrt-i-iBEJ rPhiSlUnP, with I3'« kra. tc. fen* 
trnt-mr illriM'C siMrrti aMi tirlter bell iltiyan. 
Fietd rhcdilat, twlb'll. tPllini-te]- tinii atn- 
mrtrr Incli-iilrd, I'rkc JIE.iTai T.^. 1,. Aib'ui 
TriUp tSd'limrl, IfaT N. t) roadway, Pgrt- 
land, Qpcalan. 

HKHl'ILT Mat&Ti. K b.p., Cr„ I. tt. K. 
O. B. L. Hill. S. I*. ^ M. WTts.. 1M7 
\Hgata St., rtulTata, N\ T. 

FiVh] KTA 110 Pull aJLrrnaUha gentTra- 
tori f-Sft Sti. Other alrts. CsNiyrrirrii. mo- 
tors. rlureu City ElerlrlfT 17!HS fSrjrnl Ait- 

ni]i). f*hirp Trii. 

(? OVER NO FES Control arj.io ecalnri'— sta- 
ll on nry or porEnhle PoWer t|j-ry- big 

rElircmnt. N'n rash dgwp. StH?r|a.1 fgrtLfn 
(iTins. .Igfrhi* wa^ltcl, C'aiitlte-KEolth fla^- 

ernor 21 g North Loi. Aneelo Laa 

An pjp I Qj. 

WIXDlNCii HaEa, Ihii aC [uali.r», ^artoUS 
horiepower and ToLlags. ft. OP. ^[otor Dali 
Co.. MoohvPi Kinwaa f*lt y. ^lo. 

lU-JU'INrilNfr Mntpr' npil. 1^1 lin Rlhfr raT" 
UHljlr ttrUnh's in Slw>|i Niin--j fnr iJhsr — Jib 
rrn1s poitpaiil. Popular Meehan Irr Pr«a, 
Hoflto 3Qd E. Ontario Si., Chleaigo. 



MACHIHCBY— TOOLS— SUPPLIES 



roNl'UETE tluitding hlnek martilne;ii and 
iMqtdE. ('atalPK fre^- Cnn- 

ntle iTai'hin^ Co., ^ NttrEH Main ^*1.. 

Ht. r^mis. m lv. 

CONVERT rtf-rari niatfl-rjat RiEn floLahtd 
dmvda vrltl^ llowelinaktrs. Mlth Lalhe 

ar piiwar drill. Nine iilstq, Li"' to si*" hy 
Hltht. Ckimti^tniB eat, 40.{>ri; bye fnr 11.0^; 
Ihret for fl.S-l: enrh, Stdto iLzei. 

ShlnpltiE tyelftht. earh, 13 ol Tlie Trliim- 
r ira te. J Hiwrlm sker Dljl a t on, Slansttle I d, _Pa. 

WWRRFUra ‘lonn Walt ftcj*Jl]Bhla |S.S0. 

HcTplm, Sllh^ Norlli lloman, CitlragU. 

ELECTiriC~DrlJly— U 3nrh,' I'l. 7'. t*7- 

srriplRjn froD. Eulalazr, 119 Eait S9lh 
Slrwl. New York L’llj". 



1 ritl' LODGE (i Shtpicr lathe, (julelt 
eh in lie, Etogtl irohiilUPP. lirtnv tlTi>,(hl. i 
Peer] Ml uiolor ilrlren heneh plti4 iriiiahlna, 
$1 uli.u 0. No. 6h UrilJ rylinLier trlnder 
iJ7'i,i.Hl, AJL flzbi or luarliltiE liMLl, SHid 
rnf calalodite listing oEher hamlni. Trnn» 
iu «u||. CLns’Liuiiii] .Machinery 4- Sut^ply 
t.’ianspany, 27 tl'eit itsreniii si'reei. CJnclnnatL 
Ohio. 

HaHGaINH, UcmupstrJilore, electrlr aPC 
weJilatJ, guaranteeA, EIP dayi Irtil ami tarrua. 
Write Ren'a Enulpmenl, 1-lox M-S54, Ttvy, 
Ohio, 



BOATS, OLltbOARD MoraHS, CTC, 



ENE'LOIU'] New world, Blueprinti prar- 
Lleal iJlLtng ovtdt SI.lkj. t^tl center Rtraet^ 
Hedta l nH, t^aUf. 

AIHOHOATtii $7.raU Up- jTLmerlca''a finest 
rmlable Jjwls and kayak*. Fuf. Safe. 
Sdmnf. CtnitEddltei flM 1 hfori ml Kair AlrtiH 

hn j l i , Dr pt. _ J. D gt iham , Mti a. 

IS FOOT Flit hottorn inwla-iat — (■'tKiipleie 
plutu Hit- Free hfufitbulMlng rataloy, Thg 
Huitileri in sign- ay Stryat, New York. 

CUT-TO-FIT Kayika, nanoca, in,fl3 up. 
(’atfllOiE Ft.ir dime, i-efuniled with orniee. 7>g*t 
Shop. 7Er?l’. GrremHIe. I'a. 

BUILD Your own boat and bits ^ coil. 
:iR Ll^egling, ijemi itk' far raEaiog. Ilrookf 
Mdit Co., inr.. Boi: E-gU, BigLnuw, ^ILrh. 

PHOPELLERa, Htumtig buiri. Hear 
pumpi, bearingi, otr, Wm. Baker, Pond at., 
tjgtnry, Haaa. 

OUTBnAHD Parlar—Nrif or ose<l — ^ALi 
niak€j. — Whil dn yuu need f CranLlaJhlMeliB 
Company, 7il2 Communueallh Ayenuo, Bcm- 
lon. -Miai. 

BOATit, CAHkpi, nioEor rampLnit, Itallen.. 
ouldoor Eporis, elP^ Rend for IBL 4f rnii'lal 
Imoki tm. It'i Tree. PDinild.r Mivtiahlci 
I'roFE, llogm CHS, 31HI £, Onlarlo SL, L'bl- 
ragn. 



GUNS, FISHING TACKLE AND 
gPORTINa DOOD$ 



C,S5TPlNO Mri*M:a(Hn», Thick. OlMaiitteil 
flrrrhldc. Srnsl fIujo iJze and £l.7tj for 
brg Illation models f.2 vrlth e.Etra sole. (Hhcr 
rainti jperlaii; wrltL’: ReawAohaki Trailer, 
7 RireeU BrooklTn. N. V 

^TaKH fy I nates for use or ^eln. I^ree fold- 
er. Reading InatrgjiLent E?a, Itm 73. Read- 
IniT, ?t. 



FIELD QLA5$E&. TELESCOPE^ 
AND MICROSCDPEa 



USFn BlnofulAiT, mlenueopea, aatronani- 
leaJ le9eaeop«, areeiaoriaa. New mlerr^yeopo 
tMiiei. natural hisloey agtijert*. Rrmlnenria 
levela, P. El. Boz 3,Vt. AiiHtmlatii. N. Y. 

BUILI> An FtBlmnoin Iral Er’less'iipe. Cata- 
logue IrL’y. John FLdito. Kpringlield, Yt. 



ANTIQUES. RELICS, INDIAN DDOOS 



Ti AlinilWIIU IBR :Jih:. ;t RIrLirmtnis 
Knife, tiiriipglm. arraper* apearheid -lie 
I'll n log iie. ('oinj. Miners La. Cutlai. Lomley 
Curio Slone, Nurthljrjini'h, Kuniiti. 

ANTKjLTI'l CSuiu. IndLap rrllra, Liitl 
tenia. Bi liter ElUa, AVeb*ler GroTca, Mo. 



TAXIDERMY 



T.\X1I>EBMY Supplky Quatlt'r artlHrlil 
oy», tcolh:, Drnulne Jimti head forro*. Tooti, 
jnulerlala, ele. Flrrry thing For Iha prograa- 
Five lazliJenfilBL Send for big IllgUritcd 
ralalottue — Free. Jonaa Bros., iUiS Broad- 
way, lionrer, Colorado. 

LPlAllN Ta il limrip . Flye rnvrsey. Blue 
Beat er T aHi1crhiy Sdinnl, LrjPonU Ith 

i'BOriT .^ni9 [Kleaigte In layldxrniJrr l.'om- 
pliftr eiifd» for the proper 1 rut aniL ihnuhtlng 
of ahlttialH. tdtils, Rih. reptilifs, air., for 
iigme. ftri], or otrlre 3l,tfi postmvirl. ivnular 
Mrrlianli j Preii, Boom CltS. IhiiJ E. Oniarlo 
SE., Chlragu. 



DOGS. 


BIRDS. POULTRY, 


PETS 


HT.VND.lUn Pet Joumii]. Mllfr^i. p^. 
Sample dlmo, 4 month j Hrc. 


BIRDRI 


Hare and heaUtllUl 


yarlctli'j [ 


Featherlao, 

California. 


ModkK Jid., 2tint4 


Ha rbkEii , 



PBULTRY" Tribune — Leauljine uouUry mifi- 
■sine. Five yeara iLorii' aU montlii trial 
UK ID 11. R, l■ouElry Tribune, Dept,, C-93^ 
Mount ^lorrij. IIL 



PEDfCrHEKD BL Bern ltd pupplei. Also 
NinyEounLiliiniJli, Rgby Tliuraton. Uartiyllle, 

ladljni. , 

KLAt'TlFCL Pure while police doga. 
Amotilii litoneU, ^loac. Bak. 



RO'DTB. HERBS. TREES AND SHRUBS 



JUKTK Gafileh aperlaU. tlrnimL’Ulil. me- 
iJIHnoL, lleiidipnnn^a llOtifiltaL Gkrdrtn. 
(Ireenibur fr, tndianit- 

KARN Prolil — HniHI, burkH. erergreeni of 
calue lit iloUtit fares ti. t^lamped enn-lppe 
lirirvui '■'ra||Br]rr''a <3Lili]e,"' Bplnnlrai, Ntup 
iUifrin, Cimnce-tlfut. _ 

■S I’] N D For thi* umaxlDg nrw fJerl.iallit 
AhnaniiE.'^ Intereatlngl InsiructlTtE Kdu- 
catlEKtaU Conlalna humlredi tEited reel pea 
for oiiUfaihloniid home remedka. sialve* and 
licttr teiiM. ikiullful naturki rotored iLlui- 

I rut Inna herhi unri idinti. Wralhcr fnr^^ruktt- 
B'lirn la plant ond harvest. Beat fishing daya 
and haita. ILocIpei for cooking and baking. 
Wolghta and ntna*urea, Slgna of tho luOsMi. 
HBtorlcal events. Vatuahla Inferniitliin on 
poultry and building. Many other great fee- 
turra. Only Kic port paid. Write Icidayt 
[hiLanlca, HU WesF 112tti EU., Chicago. 



FARMS AND FARM LANDS 



N'Utt' Heat Ip fgrm*, Mtnno4nE4. Nortti 
Hiikcilu. Munliiua, IdiliD, Waahlnglrjn, Ore- 
iphn, llenlk •« chdapff, pricaa Euwer, IS^tbr 
hi* rktei. WrLlo for free lux*, IJ. C- Leody, 
Bopl. lS-17, fiToat Nttilhorp Railway^ 
Sr, PuuJ, Mlnncaola- 

^tODKIlN Farm oil If. S. higluraj', front- 
imr luniTy rhrr Ln proEiy drpul ylltago; S 
artra. frUlL^ roadatind. tourlal lorallon.; 
alaloToof 7-tiHrm huuac, hath, furnace, elec- 
iriclty, pomi banl. uafago. hen houaej bldgi. 
Inaurod SSfidb, p^il:^el only ^l^tH), ouy term a; 
E^ngo 19 rdg he* auconier-fall ralaJog. Free. 
Hlfout AEcney, 2lij-P 1th Aye.. New Yurt 
dry. 

Fii 1>0WN, |3 Monlhly, 30 aiToi In 3lfLa- 
■DMri OzarkM, fUhh Flahlng, hunting, Inp- 
pinit. Iiutib^rd, 21 3 Graieman Bldg,, Kaa- 
s»H I^lly. IvaPKoy. 

IMIKPKMiKNCE, Sccurlly acsursLl. North 
flakott, f finneacil’i, ^tuntana, Idaho, W 4 ab'> 
ln 4 itDn. Oregim faniti. Bargain prli'ei. rasy 
tcrmi. liDBcriptire lllerature. Impartial e4- 
^Ire. Menllon atule. J. W. llfl*. 110 Nofth- 
nrh, Pai'tnr rtalliVfly, Sl, I'aUl, .MJnn. 



PROFITABLE: OCCUPATIDNS 



II.LKE lEegutlfni new prrjihjrta. ParilmJ- 
lara 3Jlc. Jtoi .HiS, ll.lenilBle. C illbn-hlg, 

R.VISE Babbitt for UB, Wo pti.v you up 
In flS.OQ each. Also put ynu in inorh w-llh 
market I ?r«Ty*|ioire. LnTIte J i hi rated booh 
end ralalmt; dlaa Dopy lyf tlie .t jiKirlriin Bab- 
bit Farmer end maniJdy iqurkr'i bullet lit 
allowing nansei of tigyeril In virlnUi natta of 
America who conllnumily buy all reliblta 
ofTercil them. .Ill fur 10 cenLl. ,Lddrer9 
flu t door KnterprllO Cu., Bol 19, flolinca 
Pifk, STo, 

IP Interealed In fiiialng ftok*. wc gUarth- 
tee to aare you money. Send BHl for lltei'a- 
luro. AiiLtrlcan Frng InduHtrlei. llayne, La_ 



DDDKS AND PERIODICALS 



KaRN a livlitg. Kfll ypiir MtUpahalf]' 
llimklel lieirrihiriu Ino markcii,. vrftb IhO 
tyorlil'ii lower t prlcthl lunk cuftiogve, Yourt 
fur Stjir jleiEiilit Pr i^vln. Buiy BuzaaT, 179, 
T'prt UgTbnci. Pg. 

tTA.mi Fnr college teiU, Mall I lata, 
■mount, author, citltlon, anil rondt( tcmii,| 
DgroamcnlH. PQlliky'a, :!7:i^ IV. l-lth Ht.. 
I 'hicngo. 

McDonald's FIcrtTli-al ilDtlonarr. lUlf 
peget, cloth, $I.Hd prepaid: iatett electrlCki 
i3 let bynary : neoiied wimni-ver elrf it Jelly la 
uyeni; dlurjunta !□ dealer^, ifeador PubJlib- 
Ing tlomiiany, 17Q .Atlaltllf Ai'e,, ilOiton. 



PICTURES AND POSTCARDS 



AN Tlluatruled ''Trip Through Hell" iritti 
the Irnmortal Dante. Inteieatlng. etlucallon^ 
il. tj:'i rlawa 2oc. Richard Rupply C-rimpiny, 
Dept. B. jsri - I2ih. -vuguBta, Uroritli, 



games— ENTERTAINMENT 



PLAVm, Operaitu, muilrel nnurdlay, eptq- 
nlcte mtiulreE fl rat- parti with jong prograinp^ 
PlnriffHiro akUi. TaudevHIa acta, monolnca, dl- 
■ lugt, rct^llitlotia, Juretlllr piiyy end aonga, 
mu^lral rraillngs. enlerlainmenla, miihe-UD 
gnpiii, CalalOR freii. T. B. BCnlyon St Ca>» 
92d Su, DCpf. 11, ChlCBgQ. 



POPULAR MECHANICS ADVERTISING SECTION 
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StrHPni3E Tout Read thetr tnis 

I3ffTSDnu1 Itics ttiruuCEk wtjtt thfj' mitp of 
ityl SLmilltn nrw metl'JWlr AriaJjM Diticra 
— uicirp fonicful >OUn(-tf. JlanflltHii 
ntff Uoult teJU e*W niGthiMl. Bflul 2'iC 
Euilnj. Marl, 24l!l ''Q'' ULrevLi 

ileuihA, Nelir«ihi, 



MAGtC TRICKS. PUZZLES 
JOKER NOVELTIES 



i^L'PElI Slufk, enref iiiErarJ b-ii. Jok^ iLemi. 
lEuy illr«rt. RmiJ ] He for lHiiinlriceil ntaln^f. 
AitiLreiJa Mil] OnkT l>lvljiltMi, TllW Jpfcf 

KliLipt. Man^hciiter; S. If. 

FELEE Bi^k "IViesIpii mu} llralnteiiiiP*,” 
nlllk S-momli lrl4il ^Uli$4rl|il tniL S^Eid Qfilj 
Vu-. AjuciEtiin Frctruiin, UvX ItliHt, Gtr 4 rHl, 
KiiriRM. 

ruLiLldii free. i^'iLH, 1(1 J Hull’ll. 
■It-r-rjf (^Ity, N. .1 

p lUEF I' H Sll>X.\ E Trlrltii. Frpc ciliJui^ue. 
Frioit Lane, Ti Little IJlilg-i I-tMtoct. 

.M RPIj^A?^ES. SEUurlfLviTi. CuiiyrliiliL'^d 
iriJiLerEili 3V. Airoj litippc^ 19’aS MuihriP. 

■M!llwfl ukM,_ W 

LKAltN VrntrlluijiKiiiin. fic plAlUP krliit;! 

r.'irt!cul«n. fiiulEti. 1:!^ Miotth 

I'uirji. in. 

llE A Eiii^'k-liLA l^nric [inJifrtBicinal nmrlc 
r4.c.a]oRii0 cif Eili'it t]-|iehi SV. 

JiAirlo Factorr^ ^orlJt tiaik. iJiiitiiiu. 

iitmoK 

Ji.MlCJK PToretnlDnil nragJe cnfulpaui, 2^. 
MaLdcn. 3Jt> \\\ 42nJ dl.. Ntw Tiiih. 



STAMP CDLLECnNG 



malcn — Appraiiilii. lltfrrciKCff. 
UlC^liitnlAl ronb|i]-i-(c 3'ir. TialTlc' Slii'JuB, 
liijl Hi, M Lrtti^ipiiLjfl, Minnrricili. 

APPnOV.lLfl. Penp}- up. Fine lif'inn. 
Piicwi TtijhL _ KEdrEdef. ri.'tJJiljiKJt. yin-|<H. 

20 DlFFEUKNT -A Priln 1 1— :V|' nlUi ■jiprc'v- 
■1 b. Pem'i. £H Birri-H. Kyrrurr. N. T. 

AIKMAIJ4I! I'Letorlalil (llRrmU 

Btimpi from tlmtijip ewntripp (n& Fupujjep, 
IneluLlInf kenuElful NrW LtuInO tilnuiMI. 
pmaJIcpl Blimp, Kini^|li4r» TitPiibiitila. 

Mk. BiriAla Cu., lloi ilFDiP, t^tiClftn IT 
Nrvf Torlt 

|(HI TIIP^PEltE.NT. CuULair viLuc 
■ ml ['fits ll*t Appravjii^- <l4rpent£T'i 

FtiLiripnP. ftillT, 

(JHEAT Rarrainl PBrhtL lrLaj]£l(<i. 
■KhrmLi-iriit ■Irma.ili. |pt old and t4L‘cn( TT, t(. 
jni'ludlni amt f.'ii.fH) pitninK. nmltltuda 

idliart tuid ui^rut «puii'<fnir. jk TtyE Li 1 11 ij only 
IKk to «[ivroE‘al appiJi-aEiii. UnKun t^ianiipi. 
l\ 0. IkiK i;n. Tulrtki. IHiiln. 



CAA'ADA CnlilDr only iMr, with HO dtlT. 
ranadfl 2Sc. V^'urlij ipircliiJB — ^'■(I1> dilT. ^lic. 
lOOO dtir. s.'k. HIIOIJ (HR. ApproyBEt 

with «aeh order. Vielorla SEarup Culupaiiy. 
I.pnd(in 4', CuiilIa 

FREE n^riirlari nltivay art. Alwo<»i], 

now Mf-MHtart Mt., HErmtititlum. Al*. 

BRJTIHU Turk] linn dp — A ]bp I'onKo'i, 

AJuatacirlo, KlKeTrsaat, I'jtuida. UjIIipuEI, 
Eru iclot Lon, lyonniiubl, rbitnii'h, rciunlrlri 
cnllprtnrM neicl, Tor fhi! pihEjitB, Etu|tire- 

^lampahpp, DcnL. L'^L Turonlo, Canada, 

s r RHitl F Stjutijii rriti;^ to appm^jii ■!■■ 
lillrantR. Tirriniuru far every TiUe ppenT 
Bill U1oRH. 117M WoPLii KJn«;alirj^ Drive, 
r.DB Anipelea, Citifarnia. 

E\l'RAXf^El HEatiirm, TKiateardi Hv ''Kil:- 
rliinjifiri,"" P] Fiisiajtf Bureau. Parti, l2a, 
Franoe. lofufiniittLQa fnie. 

Tlll^ tV’oirld jn ■ parkeL — tDl dlffennL 
“taNMil rnuM lUd dirTerent rmjnLrlee. Inrlud- 
Inf Abji-aplnia, Afwkitnllltin, Bhlmrl, Ffllk- 
Jatid^ ZaiiElLi'ar. am] (Utirm fitnii Afrlra. Ahti, 
ftoiilh ANterIra. tVopt ImlltP, eU. Dux paia- 
pbleL wlileh tvHv "H'Crw to Mike a Rtimip 
ratJn'tLcui f‘^r«)Hcr1jr.^" to^rrllirr with nur large 
luirgaln lint at albumi. purhcli, eoIp^ elr.. 
■tl tar onty !lk-- (JiiOen City Rtaipp (ki., 
Itoora 3d. (iOl Ttiv-r Si,-. Clprlnnutl, Ohio. 

IQUi^ I'NITKD Rratea. IneluiJEnr ■Irrflitli. 
Oiiinnirinarith'ca, 2 k. VVlipl^tB.]# Suiiup 
^Tart, Rorrp I.4k«. l^nra. 

FAMtlFH l*|crivT(3 La Muon. CoIliihLui gil* 
leon. Hainlan ai((iip!«|n4t1oP irt. Id ilnmllB; 
■1] onlT 3c with anpriivilt. rovgte Statipyoo, 
liL'Btlon H-7C, New Tork. 

DE.lLEIt^] NivtoKj ftiliture. miny com- 
meniftrjiUr#i. (d.lHI fatnlijguc. Me. Ed- 
llgiPnipPii. AuliurmTala. Maai. 

UNITED SLatri mLttiiroa tide. Cknadi 
"Ik, forelini tl.dd III. lliPilDU Co., 4512 
North Qaclne^ C]i|cg|;o. 



fiontl MIXED Unltei] State* md forrlim, 
|].(iPE AiiprovaU Includri,!. Cliltun Eng- 
llklrv Co., ft.', Nantiua. New ][|pnii>lilrr. 

riM.OM.tl. PdckcL free IE 27* UetuUtuI 
Frrni-Ll ami Hr It UN Ctiluftlalji pent to applE- 
runU for Lariialn apoTiubaLB. I'Mlaie ^]c. 

K u iidf r. K 1 OB , I jrirariirr . f n i (p. ^ 

AltVy||H!S:l.^ No. IfD-ISW. iHme with ap- 
PRUilB, UP. Hartlreton sitaiup llcofaers. 

Itarrlnkton. IIHiWlt. . 

STAilPii tVanlfii Will pay JlDU.Ud fnv 
le Kfpifln. Fi-jinkLln (rue ary, porlnra I l^i I 
ejrvrnl 1 1 (HLlJ. UU |[ UPUinl. CiJll paid fpT 
i>('rtiiln Ptampt loimil in oM irunki. etc., aLm 
oii ilailjr maLI. add ht poalortlpM. I^no all 

■taEnpt, o]i.( end hr«'. lptl<Krmat|cm Idc. 
I'hllat'cEle Brukcr, iEll'l''. H 1:04(1, Elyria. 
ONlo . 

:i(HL lUKt'KHKNT Klauipa, iTUnRlc. a Ir- 
ma E1. Kic. H. ]J. Curl Lon, lilil IIIIJ- 

Atrcft tUdg., Loa Angclei, Calif, 

21 DlJ't'LRENT Itrlllkh tolunJali to ap' 
pTovat applli'antd acodlng 3e podtaie. C. 

Im Et. Mi'QiJltf^. ,\rkanwas. 

DIF FEU ENT Liputh and Central Amrr- 
J^'u, Inriuddna alnualli, eouiinciitpratdvea, LL- 
rulori, pletorlaLa; luc with appromia. Bell, 
^^^ll-.M KrIilancL, BjttJmore, MiL 

PENNY Appmvi]i Ny eauntry. LiHamp Ea^ 
chon Bj^^^lonljll I f, N. J. 

'‘"Sdtl b IFF Kit].: NT B^autl^a iDc. Apurav- 
alB. JiJfi ItriK I H't Aht. .Vlllujpukef. VVliiriMintn. 

HJELPOSTEUS— Hjjj.la '1 hrlLlIjint Sport 
ISMiMi- "e, wlltp Iciw^prLi'od romme-LiPoroLLe, 

pLcLurEal ■ppvmqti. Hefgrtncel. Watoun. 
H(iinnr3EDiTe. tMIftirh. N. J 

MAMMnTlI Ml'nti'rv pafki'r rai-c Nliinrn 
nply Kk to lorlauj aipproral uppl Leant i, idio 
laluiTjlr tree preiuliiiuj with, e(ety irliirtton 
pTIcruiinlp. Onr *Laiii3|j* arp betttir. onr lerv- 

irf la dLifprcni. Fair- 1’ lay hi amp servlLe, 
|ilir> Rrminlnj? Ilh'dr. l,ot .\htfe3ta. CalB, 
EXCEPTION A I, Earaolri* in rare enina. 
LJrita aiiLl POO forfiari roLn Ilk. Jodoph 
I'oTlii, i iag IImuiJivjf, N^w V'rtrk. 

FIXE T'. S. Laree itoek, reniimalila 
prirti. 32.00, |5.0li rurrent. htUh !^tk ; 

tlOOD.Ofl dta'. rer.. beaui'IcB, t^.Oll; aet 
"t'ai'lu'' iRHue, 4'ht ; Tl-OU ifiiPB, Itk. 
TbOflife^, 7 TtnirPoTti Ht,. t'NIi'iiCd- 

COEBSKAE PreniJuiis free with Narffuln 
afh|jjT4(iiBlR, rm, Aitwn Stanit' Co., Bouth 

Norwalk, C o nn. 

]piki .tksOHTKD ir. 8., ?rH?: hhj ffluh- 
ttierapralDr), 2.'k;; 135 mcmiri, £r;c; liidd 
forrlan. 25e. Jewett. 13d4 iVviL Onjondavo. 

Syraniie, N. V, ^ 

atlO lUFFEtLKMT liw]m1E|tjT TiO elJttcrcnt 
HrltlBh wIlN Ftii. NenTouPdlaPd. tTR.ri.u.i.Llnh 
ruiinnemoratlvr* I Hr. aqiprovalB InrEudevL 
Murillp HiBntp Co|]i|tHny. l.ondPFij. Conaila. 

P'UEE — lifiiutirul AJrJuoll#, enmnnentcira' 

IlroB, p]elariil.(, from lu counirleti to gp^ 
proral applleanta. Green Jt Co., Nonvqeiij, 
Olilo. 

lOOH MINED Fnilfil Ptslea SOe. ^tajeMle. 
ftrit J7S:|, KiPRtti C i ty, Md. 

HE.N.H,liTJljNAt(! I'urkel Irinniile*, aho 
^apalLioir, Tn^nyfaPu, TninBciuaeaila, I.a- 
takii. nuLPoPHiii pthcri, apd uneful inurpnlr. 
Everything; (jnly Ulr t'n approval op[dkant3. 

F, U'p(t('rRtn' rii. _ Mi'KffB Rmcki, Pfiino. 

WArtHINDTtis |1|feTitfRin.|a( Tct eomplBlr. 
] te wJtti apppovala, J.eLluc, 8t. PEtcrEburii, 
FlOTlda, 

TRE )liVHt hUtprIe Itiiile In cgdRtrnrp, 

"The notplan AiaaBblRotiuti, the Kpark Thai 
Set the Worlil Aflre"1 We influtlr Ctil* uifiI- 
[ilrte net, along with b rnmplete ituciiEin 
c(MiiineruDTat(v« lel; r-oniplete DeomarK ,^n- 
rlenl-8Jiln ai:t ; and tl of Hie- ohtdH; ataiiipi 
*-ver U.ued. all ffjr null' Hk! Pearson Broa., 
(iJ^ Na^faii flt., Uftit. ]0, Nriy Vnrk, 

2.1 T’RUCr'.VT Jdvi; 2.1 l.uy^ili.ijrR' ITic; 
21 China llJc: 25 Ejtypt UNi. To HpptoTal 
eppBeanti. Anclier titafflticif, Bolherriird. 
N. J. 



FHEEl Bearre triangle] itet utmuillll 
Packet Bhlp itanipBl Bet Id-year aid C. S. I 
Watermark detector L ThLri t^t riHcihiniilkcin 
alijolutaly free with NargaUi appmvala! Poet' 
age Ik. ^Hilwood SUUPlkO. MidWuOd station, 
Brooklyn. K. T. 

ILLUSTH.VTED fJ. H. Hit'. pHre .Inc. 
large complete U. S. prieo Hat fr«e. HtaoJify 
CHhlKma. ;;hp Park H,.w. N. Y. 

NEW'FOITNDL.tNTJ, |H Different 5e with 
appro', -all. Hudsoo Co., I'litlnrirld. N. J. 

Tll.yNlcrOKD.tNIA, Dlatant Trengganu, 
fi I’. B., Ttirkn Cilfw Istnncli, Itrunri, 
yrnuina linden and litUierfOrtlerJ "Fark"^ 
alt for Sr to approval nppllranti. Vlklni 
Utaipp CniQpapyr WllllHnubunh Bank 
Bulldlnr, Eriroklyn, N. 1. 



HfliH D1FKEHHNT 2<k: l.tOO, 3 Jt S.mU, 
|:2.r>d. Fred Bnkcn. Odd T«tll Hi., Brook bll, 

.\. V. 

sC.i EtrE EcuaJpr airmail in ||1 Karri le 
piii'kpt Ult dllTi.' relit, Clulpca. Congo, IJyder- 
a'lad, rtc., 5c lo' aplhtniiLl aplUlcaPts, 

XI u iijlX.r r. Ttoa 22H- y| ; >] Innr luml la._M Inm 

'I’NlfED StatM— Hh dift^rerir'^'ir-r ^p- 
pri-ni*U. l.'llii^- 1E<:Ht'nCr llos CLljCagPL 

l‘’ilKhP hid Ulffireut aaiupt with ap- 
pruvali. Pn^taito Ik. AhaddlP, CurtOll, 

^1 _JJ|4ib^L 51 i Pn. 

JI-tklj-tiN penny aiijitoiai. th-HJil Suei-p- 

CT, MH M e vumimL 81,, NrHurk , N J 

A5r.iii.lNH VulLIc— ilHTeMni V. B. 
early iMiPLitlC'irmrpd 1 1 ra, ilr thakli. etc. . 1 Ur 

111 aiiurocal aiipliuiEitB. S(uoip Ehep. Kud 

.VJ?3 lami iHdg. . Ai. D oula. M . __ 

L'NITKD Btalua atMirovn,( fur ■>TieU4 ici1- 
Irclnr^. Ile-fiTE'ncfi e.iiienMal. Mnnltor Cuju.^ 

pally, ne'e 213. Fiiiiaileha. Qaltl’orplt t. 

L NITKM 8tate>l — Id illUfHrrpt iMl-ii i‘(uii- 
tlrclirhrlVe urkellst IdC. HeidehNcri;, IlarOilii. 
jl[ r1i|auo. 

li.iHtJAINB tlHlore IVimv BppmTHli 
Chti-|rc nf tlunmamN. Flriork C lintw i. 5] l_cl»_ 
t!|.i.,\T'SlEED ItiJjislBp Jl^pprlln statpp 
fi'at. val. 2Uf:li and beautiful Utliumila ilr- 
hmll trl4halr; bIbo big packn of dif 
cLaitipi Inrludlng Aarrliahan. Epirui. nrw 
5larI1nlqUe, clC. and lllUslrittrd! ]htR" ill for 
.k to inn.innH anplkantj] W'orliiiVii.le 
HtampCij. . Hob ndft. CaniilTn, Nrw York, 
3-2.IIIJ (1. B, 1'B|]1tn]. No. S-TJ. cuiTent 
pcHta] UMue. tiatulijijripg Me, only Ik. with 
npprocalit Oljittl (I. H.. HbI, free] Tallkin 
Mtamfuo BprirmTiiHd. Masa. 

ElOHTH Whuleaalfl rcvkw^rrfitb’ rp^ 
targed. »eot free up ■ppHcp.tLun. 1C lo pi re 
Stain pc-o. Dfpt. IIP,, Ti.irj,iilft, ranaiJj. 

LIBERIA Snake Lrlaneia, Duatemiilii tri- 
angle. ID Other Blanipa. In. Crowdar'a, Car- 
roll, B al Cl uigr e, MrL 

ABCENHIHN. nr^nnda, piruirlal cniniiinii' 
oralliefc. AliO ottiLT irapre laliiidB Hk. Peg- 
Tided you Nrdra ipprorali. (Iramlvtampi, 
&_L P Kotdl^Ora rn1 . Lo t .inptlC i , P al Ifern li. 

Mbii.vMliiniil-;, Jamalra. Ptmiiirtl. tirlt- 
ith Colon la Li — 30 (ll ltrftPt, 5t Dcibraw, 

tkean FHTk, Cfliifnrnla. 

I'EVNY Apiirdvnla, tliat Mtlhf]'. Net] 
flrtnrlkCtf. liui jjlll-P, Phliaili'tfLhla. Fit. 

tVKl-'KLY Btaiiip ipnjgia|ja«, (Ilirtcfp wiKkB, 
1 (If. 8[ H PIP J f >[iTTH [. K ■ lam i tip l o. 5lLi'h. 

FllEEIM Burg la flhruieranifMn act, 1'oti- 
■gr :iir. Bobfrli, dPiF Fourth, llaycliyH 

5llrldgan. 

.HI STAMPS Ic. Moitly obMilete. Altaplq 
3c, RuHard. 4 3fl TTPiiuant. Itmtim, 

BT.i.MP Dealen, yaiir ad here wHJ bring 
wnl^^]e^ful retumr. Aik me for proof. F. tV. 
Jahnaon, Manager, ClaHalfleil Advertliing. 
Fopiilar Merlianica Uagaalne, 2DU E. iln- 
tarlo Wt,, (."hlc a ao, 

ST.i.MPH Sent an apumval. dlirount. 

Fried Ilergberg, ,IS" Gnuntky ,ive,, Elmhurit, 
llllPHlU 

SC.iltL'E Airmail am] triangle. Beautiful 
rruguay "flying Itonie" iLrJUgJ! ami kinrL-e 
DuaLemaJa triangle (imalleit ]^ Uro worM] 
■rr iBdiHled Ln our b]g packet of HU illffrr^ 
ent atampi froio .tloultat. Qrand t,ihan. 
VeneEuela. Hrlthb anil French ('oiOnlr-^, cir. 
.All for ,tr to apChToval n.ppJ|canLH. JHe 31- 
luatrateJ lliEi free with enr}l nvdrr. tVrlic 
toilayl Myatic Stam[( Co., iDepl. L](l]. C^lu- 
ileii. New Torii. 

?0il DIFFERENT Ilk. Ttl* .m^ tpripn- 
_nji Cpi:rr(_SiBmp, .19 i^Late. IlM'heatcr S Y, 

THIS Ad worth 2 Sc. If ynu lend for nur 
approi ala aniJ ^buy ride worth nr luiire .‘tome 
HtilecUub nf E. ^B, anrl rnrelgn-^rrujonahle 
pTLriea, Morcoft Hlatop Co., 112L CHlra. 

0 ; 

PURE lyolUr packet with pennj,' appniiFaLt. 
Harlan. .'l.'■P7 8outh Marah(|c|i]. l^Ucin O. 

KOOKAUFRILA Bird 11 Bolivia trUPigtf] 
Packet ef unuivual jlojiipi rontaintng rdre 
KiH]4{ahurra Bird, ■.carre Bultirla tvlahgir. 
famous money it'amp (printed an cjirdlUAi^ 
and olio uied ag currency!] ; glrniajj) rhIlP 
Meitco and Itragll; map. gltlp, animal, cvni- 
nirmuratlrc, etc. No Eufotiv-, Only Idc to 
■ ppnnal applleantf. UnShtO Sllinp it Coin 
Cp. . 11).^ Nd. Clark m. , Ch]ca.gp, JH, 

JMCrnrORATE NalLonil Park. 2 illff. 
and 3;i LT. 8.. Including early liauei; high 
valtiei: cpnimciiiloratiTeB I alnnaiu envelopeat 
rtiec|R.| (k-lltrry; tknCige due] revenuer rata- 
laElofl over file, AH for Te Lh apprma] ap- 
ptlcanU. llltutraled prLeelLit free. Curhan 
tilamp Co., ]>apt. P, Clloupeiler. Ma.ii. 

FIlKI-1 — 211 DKferrut t’nited StmteB atampi 
to aphrovKi ipJilleantB. Brownie Stamp 
Bhop, Flint, Mlrh. 
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HARE COINS 



|■OM^I^T^nlRAr|Vl; Hnir (lolljiri, ,\r- 

1-:jinsiLHK KLUIurhy, Miirylihil, 

T«iiP, Sun l^llitrLin, flrnnt. ^funrtK, 

r^LrloL, Stffno ;^1 niin I n j n , SeI^*Eui'Ce^^tl'n^lJ■^^ 
Trail, Dri^rtlnEStiin. ILTnlS c-Jirh. 

Hit' lOc. NcriMun KhulU. Luke. 



•I rmSS. I NkHcft, (HfTi'rrtit lulff t»ar- 

K«li] lls-t. all I Or. Jlulirrl UArrnJi4i, »it. .lu- 

tiHiitlnL>, K’Iji. 

}i-jcnil.i.iii fur l!'. tVf |ia.v thti' 
hLjfheit nricra fftr n1rj rniln*. nui1 itah>^r utaii- 
py. LarKC rpnlfl ii[h [ii IijlHin.iilE fui-h. half 
fpnu Iflt’Ul frni Klfl lUl. tmtUn 

cirnt^ i'O.inli hi If dimes Jirm.ilO. iTir (uToro 
}S7:t *;nnhEH1, Siic heforo is7}t (-riO-no. ill- 
iliillin iipfori hlT L Sil'puO.iJU. jiuld Jullarii 
l(HH).nii, tud^ ilntlirn 13:^2 f'p roIiI 

.IfNrN.lhJ^ nil] t*q.|prr niornyy (‘J-tt.lMl. eneueJ 
peMtafi] its nips jll.flU. rtrtiiEpv fartilffn. rciLn 
fLIlMlI). iLe., iDril dlmii fpr lirfr llhiilralril 

lint BciMllrr rainy. nuUlS^niH'Oln.shOt'i, 

ln^nt - S-tirln itn iirL, MiitH. 

niTnilTHt rrlci'n ]illil all rolnj. 

Piinri (laird Ijcfnrw IRHA (3nn ; [honEiJei 
$311 IIU; Llhiny tiEid nlrkeli t^lHl; ntlirr 
ratn* an tP t-’illlH'i : -gtc. SrriJ ir«r nj|jti>lr[-e 
IDdli mlAlajjUf'. Ni t Inimical n ruinpany IfJllJ, 

IftgNulcl, i[a*iiart)u.arlta. 

UNlTHtl Stilri larpr rent srM hnnra in 
1lll ]nn. tn iart’C' rtnU Mffc, Frink Lcelz, 

ID Ht 4 M» ri ]j. XcTV Yiirh rlly. 

iMj.Ii' warvtL'iJ. 't ill pay (Jdii.ail fur 

ISO I dime, fl. mint; far IP HI I,ltn:fir 

licad nlrkcl (nn[ huCTaLip). 1 pay h|ir plfcnl- 
iinia for rare mlri.i. Kcpd 4c fw lafjlfl tirHi 
lolilcr. Maj lurtin niurli profit iu y>?u. H 
Mat 'T fh r. n af eh.l ltl i][e. F_nrl tWMi. Tvt- 
SJ'tLlUL Frkes un uni-G'ruinrr'r.l I n l try! 
SLAtn raoiinfuiLarii ire half dollars; CtiJuiH' 
I don ^;ic. Lhimln $L2^„ Pll;:rfju SI. 2 It, 
Mmirnc $3.,ISil, LeiJninon $1-29, Sl-(mo ^louh^ 
tiiln Mfir. RmnlniilQii $1.39. Itarruln lellinit 
prkc lilt and CstLfamla ,1ili' eald tuken 3ijc. 
■trfy. Ilni Aluikonfft, Olila. 

\VK Huy IIHil" Indlin hriiiJ cmU. Full ]H’ 
fanuALlaa one diiui ([^ulal. 3t[alLl:rk. Jim 

Altoonj, Pa. 

PIlBK: Farclcn roJn, I'unkni-ilr. and 
llluilrited coin i'uMj.loi:iir. Semi lf pi^nlajErr 
Pain appraiati. imi. Titbim L'oinixi, 

flHd-lgV M asa^ 

ll.thp] I'nllrd >Ciu|.i-N. furctin rala-i, war 
ntrUati. PaliloRUd inc. Mmuclk. CQloriiLhi 

.^rjntf r Oqlnrirfo, 

L-NITElT HtstfU. Lurc#i triU. 3e hranji. 
Hr nlrkrl' arli] hartfiln tlitr -Vr ThJNrb'tt 
(lain Eartce cinta, $l.0H. Hcnrirei P, ColHflj 

.'npiiti. '[line. 

{."•.on t inn. DP Kkrli palif fnr nlil rvdm. 
Krm ill aid m renli (or lilus- 

iTBtird fuln tnlufl bfMik. 4tl5. f^uartntecd 

nrlr«i. fluyini: find ieIMfih, Culn Eichanue, 

lUa .1. T,r Bar, V 

U. a. f'tlilN Iloofe — Guldr 1o tm.Iuo?. JuAl 
UkitetilL Macijt ipocIaE fralures. Or^lnr BarPi, 
the leadnr biuihic Amerksn rain lioMltH, oh1f 
,1D rcnii potlp ali.1 Poputir Median In Pml, 
llaciia P3'j 3ai} K, Onlsrla Ht., PMriiKd, 



CAMERAS AND PHOTO OUPPi-IES 



VfAfvE Money — Hme niDneyr Prim' Cllmi 
yonrEtlf frn- ^ c^jil eadit Ifaiaplete simlnjc 
Duini, ptl'lMni! ftaihr. ^riiliiate, rlttMiiLi'iily. 

psiier, es*y initrarllitrm— unly BUf nmipilil 
or C.O.n. plus Pllmprafl, 4iUt9 

y. Taliwan. P hii^nao. 

WIllTK Par fire iniolilet Nmv ]>h- 

niveFtei In Pholasranliy.'* Inlrmnlionnl Lsli- 
oralnrlWi 3(l1,!l Niirrlh Ififited, Ch kiirrr, __ 
KAn>" JToncy any rtisiie-ra. timtuierp. 

.Il# TTu dsaii. rilliftiiyd -Vrw- Vark. 

M.\KK \fciney in phoioffrophy- Trarpi 
niilrhly el hnme. SpirD or fuP lime. 
plan. Nnthtni; like k. E£[KrlenCC hnneCrS' 
setTr Aaterlcan Hrh(ip] af PhelaRTinhyp 
]>rpt. 34:i-n. titfdl MIrtilEen ArEnue, Chl- 

riao. 

TTAVK Y(mi a eaiiirriE? ftenil ten ccnli far 
recent nlimher of niir htc niiKeiine. stinnlnir 
Imw Id hlikd hetter hlrtutai sriil eern pienrf. 
AEnerkm Fhatoemphr, I Id Cainm IIouse’, 

Uodon. 17. Ms Si. 

INCOME Frarn vaitr cameri. Injiteiiil of ei- 
prnie. Low coil hrnn-t r-oune teadiei you to 
IDE he phdl'ciirrepHi Tot ri*i!! rmlnf 1, newipappra, 
idrrrlk.sm. TrcmrnrJaNs rletminiL Hurp auifid 
money whereTfr yno HtCj Frrr hnak. T'nl- 
terjil PtmtoErauhers, Depl. 10 Writ 

;i3ri| Ft., NrTT Vg rlc, 

HITjVEHtNU Mltriiri. Piiule pusj end -t'lH 
othrr uiirrtJl sriirke In Kimp Nelei. Voltinia 
3R ■ 'in rrnii nieit-palt]. Popular ^terlianLEi 

PrcH, RtMin cas, 201) K. unierlo »t'.. I'ui- 

CBEO. 



PHOTO FINISHING 



PHOTOflR.VPTIH And HjnlarueiHenls* 
(eIosj or any [irilshl Ikeollfully rn'|i(Frd 
J.jc (rain I . SaLl<fert1nn iuurameei.t, l.ei! 
Hludluii Dc? ?T o Lnr*> I nniira. 

FlLMr< Pevelu[wd. 2 ftlnU nf cartt 3 V ; 
311 reprintn 35c. Pine I'lioto. Ne- 

iiilfl. Chlcejto 

KOMlFt KtiDEi'Jhol Lltka. a hen' norHlty 
for kodekeri, i"m per limit. -I Iwmlit fur 
t1.no. Vou']] icrt a lilf linfli out of thrie. 
Fjffi l'i F oil] .Fjy _ij.!l73^ j 'lllwiiiliur J. Wed>- 
ASK Fur I he lurpit^e, :4chd roll end ^Tpr 
fflln, flrlmrt'A. u'liinna.. Minn. 

IlHPIltNTH SriB ITrlull. Loiraer w- 
iktH tc per repritiL Profeislonal Haiti rn'" 
Iji.riieriiHrliC's 2!if, send tiktiud af nejfuliic. 

t^mdlO. HlmOnriie. ill, 

INTJM.lTR, Valuable umpihoti nnl-ihed. 
H'li! roll. MrKIrilfy'i, ju-i Jtedhury, Patrol t. 

-Vf kid 

Just Fubihhedi NehvcHl mrllii.n.li fap <lr- 
TelnplnE. DrinllnE, reilurtlan. intern ifl I hit 
^foney iii'lnr end money tnakLiin [ihola Jdeei. 
nut nf pliaLui. J6 imitei preicnt IniliJe nm- 
feii.li^el thearlci end Ideal. poitneld- 

r«iktnptlon eauiiUEi, wlih order. Hend tn- 
ileyt VVInn. i3n: UVit 5i:t st,. N. V. 

HNAI'SIIOTM Mnlarceat, cuLurid. aiti!l. 
-Ijc. (rolni-l iiknd nesaEko (Aliol. Itean^ 
tifuj work BUttrantwiJ. Lev l^tudlm, iH-a 
Mnlnn. i'lrtva. 

30 RlilPI-tlNTS S-ik. F Ilian lI^l eloped. UL 
prim* 2 -'k. Enlarcementi Si Hi — 'SIVr: -'riT — 
,1i)f. Idjw Ph *ri: e. Jd-3 r; 'l7 Nn-a, C hki go. 

IINLY Pro Jei'l Ion i.enrili'li£er Eniik. $]. 
tlnJiireeii pkturcji onto clmh. iwpoii. nidHl, 
anuhihit. LeruppHiurli, i:nil Nonh Hit- 

■imU rhlra au. 

^KAT^TJFl^!J l‘anel--\rl ml aCaE*! arid u|lh 
eeiih rpt| ikieloiir^l end jirliMeil 3.'ir. 1 1 1 us I 

(*1ifio ifJ-efilre, ttni I'jiermn. N J 

FILMS [yeieloried. .tny alze. 3.1ti cuLn. 
IncludlnR 3 enlargement i. Century Phuto 
Sen' 1 re ^ Pot R 20. Lel'roBjp. 'Vhei'tn...Ln. 

£>!> ]'’lt[| llrrnflt'lmld# cnlorrHl tirlni proe- 
1‘j.H, Hrn-ltlKe nn-n inner JneTpenilvelyL 
ijon ms. n, Hi7 W aij ^urii^. Yonkef*. N,^ Y._ 
lll'i.l UTIFI ' L lUlilrtilnjt prints, roil ile- 
I'etnpriJ, H cuarnhtCi'd ailii^nlria iirint*. tl 
entarKmueiUi 2-li' Amerkan I’hiito lienrli'e, 

g^ljj _N LrOMel . M I nneipal i*. _AI Ion. 

ill repiunW 2’P. "‘ino HepfJnti tt.oa. 
phlli rkvcloh^^d wHk ID prlnl'l 3.>c. Nord- 
^^k<u;. 1. MayimObl. HI, 

HULL Deii'liipyd. li iirltiti. idi tmlnloJ en- 

lerBi'ioent. eixo vaiusiiit- hicii ihutotini eiL-' 

laryemmt ewipon ^'m'. (iiiErk sen Ice, Gner- 

iinlE"4-i| Work, Iriii1ivl»luq.l eitnulort Eo reili 
lili'tafr. ..ilfit.i.('llle, Film. Js-neNT,' I] |e. VVij., 

EE \N[> Colnreil cnlarEeirient nllh earh rull 
21 ^'. Id reprtnEi (jOc. ColorBrapti, l>unninr 
StflElon Phleegti. 

You II FemTlle tmliik f let urn enlirard. 
*JitE rii'. Pir. Three fur riusirter. culh, 
Knid Imt neBuElTPi [iHpil tuday, .'.iJdmi 
IHrmri' Phntii Leh,^ I'jnlernlhjt t>ept. 0, 

I Vi iMoinea. lawa 

FINEJL FJnlthlnii. Holli dernLoped and 
primed. CoInriH] eidarcenient, nr douhle 
prorcidonel «nUrHe‘flenii all for 1 "k' {eolnK 
flemilPe. psiloitelly lUMy*n. .'IrKiPt'ime mpe- 
rliiT ipiniiy. Moflji PEmto i?enlce. Ika P'Hiir. 

I .ji I ‘rtjli ^p, 'Vli. 

IIE.41 'TIFI'L I'alerpd eiilaryement with 
enrh dim S.'le. Rpenty eenlce. t^llufertl-un 
HuerenENd or inoney reftmded. LaCranc 
Film rainpany. LaCro.ise< Wli. 

nnijL Hrveluped. IH'O prlnti eurh nraiitk'e' 
jt-HprUiii >lhUrnemeni eoupoiL 

'VUEiri.fs. ItOJ a535'A, Ck-Teleml Ifeleht*. 
Ohio. 

HOLI^ Ilevelepeil aUil 1$ pi Inti 2iir. Bin art 
Phnia, IVJniMia. Mtnn. 

aPEITlAli Trial afferr Vnur iieil K^dik 
flllH derploivil (“iCr rrlhl' 5f each, Moser ii 
Wun. lintj 33. M'eliirit ffllti. rini-lnnltl. O. 

JO REArTlFl’l. OuareiiEeiul kmlek nrinti 
frum your fletfeUie* only 35i;, Haphi Ullui 
Srifv i v., I'nlonvllk, 

ftflLLP DerBlepeil. Tno heauLlfuL iliviible^ 
iTeli:tit pmfeiilonaL enlBrjrecnenEs end ^ 
Bueranteed Ne^er Fide Pcrfecl Tiine nrInU. 
35c cain. Bays Photo SerTke, LeProiee. 
IVI yrani l|v 

FILMS Hrreloprd .1c per roll: prinli ,1e 
parii, Ai* fur ypwlel bar^eln Hit- Hoenuk* 
riiola Plnhldnic Company, I4l Bell Avo,. 
llnipoke. Ve. 



2 i| RKPIUNTS 2 'c. Filma defelirpeiJ. loo 
prlnti rnch neynllie', 35 c. Skiudland, 4118 -H 
liierlilll, ChkiaOj 



niiEjlrS Ueyeloped. two seti itutranippd 
Irrlrttp SPd rPlei-aeitient 3.1e. raprlnU 

:ir rsi'h, oi'er ]P, Jaaes Htudlox. iJar- 

Ii’iifr*. ’'ivhife Ihe We<l Ihejtlne.'' 
Kdti,i'K’ I'rlnTi Ir cech. Iinpcrlei PHm 
HfrriiCr. t'^IWl•^Hle. Ma. 

Y Si;tL- kjHMlsk nixp dpi slutseii ^ priiiiiii 
of cai'h pepatlve nm1 two free tn.lirsenifPt 
coupani, 2~-r.. lEcprlnti 2c ouh. Suntmer'a 
a Indio. UnlnnilJlc, AlO. 



MOTION PICTURED AND 
SOUND EQUIPMENT 



R. 1 ST Tcrins I lOaim. tilovId etiuipnient. 
FditL'f. Hepl. B-l-l, rhclica, IMiE.iBchuictU. 

Bill IHdcminti on bIIIIj iiiollon picture 
prajH’lPFj). cemore*. filma, acccisorlce. pound 
aiLent lihrary, triilei acrcpled. ceEaloguc, 
mvOiherilLHi free. .MojeuII'*, 1914 -^N Him Eon 
JtuaJ. Nrw York City. 

ltll>IIHKl" Prlrit paid for used slHI- 
mnifle «]iiinmpnt. Smd dweriutlun, Foto- 
Bljnp, Pifl.v West' _ 5 ' 2 j; Yprk. 

SriVISt. \H>MPTj*h’l-rStorIei, Stamp far 
lldx. CalrtcrnrD, flllEl S. HL LoUli, ChL 
caicn. 

lil.'-l.]E-V NT HI- 11 ). 10 D Fi'«t IMiitm raiuEFJ 
itlm. aLo raiJLpEete reigns I farmule $ 2 . 00 . 
ArllnkliiH. ripe', Tiai IIH. Arlington, Mmi 

n.lRO.-MNS. Uicil Hotiml nmioctors. parU. 
BonmJJiDedij tumlehluj imnLlElere. hamt. 
rslelujt uialLfril H.O.S. Cora.. 16 on Brand 
way. New Ta rk . 

IlKl'KLOr Your no'n muvIeB. rnreiaxl and 
heeatire'DOsltlio InitnjrLluha, 5 dc. ’Mlllo. 
OTl Afyrtle A^p., lltmAlyn. N- V. 

] 1 .\E 4 S Bernal n couiitcr: P|ne hi-yaLlHiuartBra 
ofTcci Hill ft. Mona 11 In Inctuiilim derelap^ 

|»E JJ.fla. HpII a llaaell PlIiPO 7m\ 

n[tider tiiiyri. three Jeiii-eBT 
lleVry -IT. IDfl ft. BiH'OrnstlC IH mn). eeltlrre. 
^."..1 Jrh. 1 . t^l-rbU Xptv hpDk on H mta. 
t^lne pliirt(iarepfiv romplete SI, nil, Ffanrlmdi 
of «thf-r l:sre.a|p* In lEfi'i Bamatneraio No. 
215 . Send In lipfiijquettere for free ropy. 
li.a»* I'eiorre Cam P any. irO W, M 4 i.ila 01 i 
St,. Chli'uao. HI. 

LK.IILN Motion ptexare th^etre busincis. 
C gielon Thrsilrc IntElEut-c. UlmirB. K. Y. 

WmiLt)*S Grreteit "resBian Pliy" Hi 
l.l\l. (txi-MrJ 5 reels. Keall or hiirrhsee. 'WrEto 
Ifi-nitiiiwiy Fllcn Ca., d? L’hurrU Utrret, 

I UjhI on . Ala ii. 

arrEHSPEKD Panchroiustk lihum Ellfil. 
lOil ft-. utbp-r HEin.f Trom | 2 .I 3 . 

Baidelns In pe»'. uiert tMjuipnieiti. flenil for 
L'in-ular. Fc*«hi)p, IJ^IA West S 3 , Hew 
T fark. 

PIITTT'RR .Mmdilnet $>, 01 ). TelhIrR. Am' 
pllilers. Lerucd. Hupilrcil-i nf liataslns 
^^nd for _1 1 Bt._ Falrell, Dspyjll^ llElnpiii^ 

VnAfAl BoubIiI, mIiL eifhariijcd. 

UminilnRiir. Ilk;. FoEosIhip, 136 A iVeii as, 
N rt*' Yij rlt. 

jrpMM. HAROAIN Lilts ?r. Uoetmin Film 
Peirkc. ">7 IlFUHtU .\lheny. N. Y, ^ 

HMM ll'VVKfltlr New tlLllnr dim, home 
ftnliliJofl [|al'e, reiFMlna, new BrceBsarln, 
lii'ttrr ldftili> 4 . fnfnnnKtIan fFW. Carpe, 
lliu l?r A. HI Miantr. Calif. 

FfUFilR IflMM Haruiln lists. Fllna 3 !»n 
up. PToJPt-tOM H.im ijii. Homa Moriei, Bon 
Its, F.aaton, IVniiMylvapii, 

FfTdMfl, Projertor*. Hln caIn f(rr ILti. 
Capllal PriMinctloiii, HmieJate. Kaiues. 



HADiDSj lh$THHCTION AND SUPPLIES 



THANarORAIERS, Colli— HehulU llkr 
now. Rend old tranifa'nner. Name irinhlfcl 
numher tubci. Colli hulEt to ipecIfleeUanB. 
Hukiiy Rln-trlc Co., 1433 W. Taylor ilL, 

ChlcBtro,. 111 . 

FltilR — t*rOBlpy iMMik "HlmpJb'lly of Ra- 
dlij,“ with ft-month trial mihirriptlDti. Hcnil 
only .Amorken Freeman, Be™ IltdS, 

i|lni r ili Katiaga., _ 

|) X .\XJ) Hhort ii*TD fem, "Toonrlle" 
dial brlnifi them In, HOc urcpaltL "Toon- 
rile.” Hubyininj N. V. ^ 

ttADiO Ktialneerlna. lirosdraiiln£. avis- 
tint) epil pulke radio. Ben-leinE. tnailnr eml 
Afarut telegraphy leoifht UHiouBhly. All cl’ 
peniet low. Celatiiii (fee. l^odKc'l tint Rote, 

.iipf*m., Telpereiao Ind. 

.Al.'TO Hadin natae elLmlnitril TLiraw 
away iparkplnc lupprcsaurv Riieclal flUer, 
CBiily Initalled. $2.'i>U [H>tpald. btete Hadla 
Wer^ kc S t ate S t reef, t^hleacn. 

R.lPin, ,\R phiies. Amateur, abort WiT{h. 
ctpetlmerdlnj, lel bullLllnit, tir-WLdrastlTiil. 
fervidnjfj elr. Corit|i]f1e Iht rtrvmnienrlHl 
h«pki fti;e. Pnptitar Mwlinnini Pr-eiij Rooni 
Cil^, 2ilf) 13. Dnlarla 1:51., Clilciiiih 



POPTTLAR MECHANICS ADVERTISING SECTION 



35A 



MUSIC AND MUSICAL CHSTRUMENTS 



NATION.ILLV |{ni;]Mn tinrul 4nd orchoi- 
IculruiDciilri, Ikarjtiin 

lirICF]. Fr«c LLat. Tuul Uruvm Cu.j, 

{!1iti'»tHO. 

VuLi (.'an pliy i'utir fivi^irltu Initruntriitjt 

in 12 m>L''ky. A rumiillMFL I'rrH^mih 

natlilnu niH'liinlril. Munv uLit- 

ttmiElMji iuccdaici. T4!rintB fnr nmrFC ftcu] 

IndtriiNtpnl. FoULfr “Muilc Uy ■Mall" F-rhl 
fr?[^ . MartntM .MunIi: tktuml, 11147 llkury 

WL.. iMaiUrfL. C*H>a<la, 

1 3 l_rO - for rlarlnrLs, iiciil 

fppliijTiciB rUmEn^ffi y^tur t«i:| trouljlM. Write 
for rimalar. Hun-Ftu llfdl lit Avii., 

Uvan ari llc. 1 ml. 

tXniPOHKUH, VbtpC — M iiiLo, Hriltionl 
onparliinJtv. TiVrFm Inimrdialrl)!. VsnlfureJi, 

“di A lrHuTg niiig. i_C3i lri_f!0; 

Ht>Mi AV|4|TKElH <l|»|f4)n unity pltonuirriph 
rcTLiril lA J'liur none, ilufflc emm |,n iHiid Id 

iL'ordt Jiy hlL ‘ETtltFrU, Ffrc> intti-fJiiLallon. 

Pnr^DbDunl^ HcrorilSna I^iulLId, War- 
mer Jinii. TlufAtfO 44LL||dltui. UuItjwiiDil, 

I'aUfornltt. 

SO.S'llS And fonj: iMtriit!! franlPLl tininnU' 
alutv 4ijr r-dtpuaij. rKil^uH’ plan. riuliPiLl 

jiFulrrhl, PrOOint rc]inrt. ItadiO ArflaU' 

jf EnghutoHrw ■ N- _Y. 

FHKII UuoK "lliVinony Srir'Tduitlil," 

vrlLli t)-iimntti Irial lu^irrlnElon. Anierlran 

Frodnian, Hot IHug, Oira?d. Ran*QP. 

iit>N<lWlt[TEUS— 0*t 111 nio InJidp fam. 
Free iNnklpL li>y fanicKti Hroiilnay maipofiT. 
SpihCWTlLrra TnatlluLo. IlliUU Wadi worth 
\vcnue. Npw' Terk. 

IjITTIiE JIulik 1<«F IwiUn epini;i. Sqlr. 
IradP. iFftHf f.aii f r Salra. f t repnw Li'la, Q 1i la, 
rlUNU I'uciLii h'Hl]le^E ItiilP'i^dLBt'clJh. tVcillrr 
of Chit Luh«a for rmlEo Blum will ridlalioi'Blr. 
llrElllant Dik[)4irtnii]l'T. Itnr UainorunH Ei 
I'randMil Ht . Itingpjunjn V. 

N‘KW M'rlto I^47 i|ijci>E^ f^onfrlErn 

jjprTlfr.. Sfttirman ltrjih<'li. i.iit AinM^Erj, PiiE Lf. 

\VANTKI>: OrLairuLl |.io«ifiii. sanai. flrt 

mj.r proitodlt1on llrdkL. Fulillihm. 

HElnILq Uldf., Partin ml, fire, 

i^OXUV^'HITINOh flhid moi'iflv hoinn aruEte 
freun lanai lltrnuRh lilkinn plrturein rjdiJiOj 
nhanoxraph. ipuiIc nublLiirri. "11 11 "^ u.rll^ 
rra rcvl.-fr, arranae, nurtHue iniijklr la ]ii‘our 
tyrira. IjrLn la yaur inujle, %V^« duhtnU la 
■tudlfH and othif □hBthi'ti. Ffrr triiclUii;. 
Hond for btHkklBt. T:'nlvrria| Hdiiir Sciiiro. 
<i7l ’Mrrrr indg. I Hoi E^tTcod, rallf. 

MTTSIC CanilMiPtt tu woTdft. n’oinlrimi 
jirncHullinn, Riucr H r ap.. llihlinihH U' 

^^’ritiDfi. P^nd for our ''Publlili* 
InJ; Akirr«ini!TiL" H^Klnlef Mualc Prlrten, 

T.flT 1-: 

SDMfj Fwffl* wajiEftlr tt«« CM iiH nation. 
Ekll-uU plAh. tjonE! Dureau. Inil. 



aUStMCSS OFFtmTUNlTies 



AMASSING In rent Ion ensrakoa nanun. In- 
il Laid. Erado Diarki, ole., uri l.irnBa. i-og^iiter, 
itolii, H 11 for. nLuiiilnuin, ntokt-L, llakallto. 
W'rlipi like [irnrli — niLi IIH:« chlrel. Alakre 
money rnitra r Inj; ■rllflpi for liorct, 4 tlft 
sliofi*. J^welart. njtfw«ru, ttutilrEniurt. rmnn- 
roclunni. etr. Ur aril "EltikEi-av-iLta'' ai 
lioulite yonr rail. DhrrlbeEl ikBfa HE Joly 
Partalar .Merhaniri. Free olrcul^r. tluifUy 
JlilRe. Cq.. [>eDl. P.ll.Dr LlhtulliwuDd 

iJr.. Erainttm. HI, 

LrTQriD Martile — Anyano nn makol rpi' 
orfut. RJiiiiedt IfriiililfiJ, lirouhril, ipmvpd. 
Rubber I ill Ee iro<il iJ*. Oompmlltwi floorinr. 
RIr htanvy tliUkiitiE Ihr^r! Fari'lculdm free-. 
Marble I ginii Sarrli-r, Fldward -k t l] le. 1 litiiol^ 

HAKlFACTruiNcl llniinr^x (mallir! 
fiflO handlef^ Typ«*rnpli. iS W'eiI 4j, Netr 
York. 

IjKaJiN' FleyinEd mold mu kina wltli par 
Hjmtlielle llubthrt rntupniltEork Ineijirn^lrt 
rold prorriu. KnuaJa tturti tubikrr. Tjcarn 
inmi'-nhlEu' nympchil E Ion. inarlrleizLnr for nor- 
ellird flnil drnirtiHn[t. New njelhrOnU. Ne* 
matt^laii. Free Ddj.gHn| piirl'lp and rubher 
lainnEou. Tlluritruleil lUrraiura. Cowell In- 

■ tltule^ nrayilnp, MIrh, 

WaVH To art'll lih MaRacInp, hcKt 71.'* 
Hflpnnapi>lli, Minn.. Olti year. T|pi, |»Eani. 
fm-niulu. srhemen. bomr workrza' opportu- 
nlltri. Three monEhif, gHr, 

f'HKK InfnnnatlDn on only prartleat. 
workable. rilCrerenl. protltahln homewart I 
khiiw anji-thina about. A prorrn* iwibUlve 
Runrna. Hi and* itrlrErFl inTnllcitloit. 

■ TerfeeEo." 2115 X, UrrhUdway. Hi. Jjpuli, 

Mo. 

KXtlLIJHIVK liepreBr hint loo. loerlilt'Lei- 
Panniounl Adrnifles., 77 V irtorl*. TOFOUto, 
I'aruJs. 



HU.\pnEfl Eaillr FklrrmlniteiL liuEniET' 
iLntit tiE. I^lonuybui'k luarantuo. I'arkeri. 
U>1 Uiiipltii. Aid. 

M.vKK (MHi To tr,m weekly in a IiubI- 
tirsi nil yuor nirn. Chir nVBEnn IpeulaLly 
manufunerinff ol^ern jou thi» nppoetunlEy. 
Kren biMhh etpliLLnlnn erery thine. MuUtinal 
Si'lirndlLi' LaboruLurlra, Druid. Illrh- 

iiiijpd. fe. 

FHKH— llmtki, mall ankt Jittilnead. Stamp 
apprcH'Ljtcd. holui'n Herald, TU Uaicl Avc,* 

P.Moklyn. N i'iT V oi k 

XP]tV Money maker Mipreuie. JTU.j up 

weekly. 11 1 r pmntiim orrirreil inakri eua- 
Lomeri ymiT HRenln. Kern* yub bbuy nlellv- 
erEtn;. I.'nriiiilele delalli S.je. worth i,tiil1uru. 
Flpiiifrn. j4t. Plair Slu iru *. _'M lr|iJi-ap 

HTAIIT .Mail Imblnraa! iM-a I bti^'ri fuar- 

anleeiJ plan llajj. nakforil. I'a 

nAHIi.\lXf^ — PnLiiL jpray oiillll. ra-ellne 
cpflino drh’e, Trtoi*— trla]. Ileliitlek I'aljil 
Spray FTrhunitr. Troy, irhlp. 

KEOI1KHX Melhixl brlnRiE nteady inrome 
In flrrular malllnfl hnilnriB. I'jrLlculBt* 
fw itarap. JlHle PuJilUtilnji Company, Hla- 

tirm-b. llrefnElm r D. N. Car. 

CAHT AtEirielat itiuHne IP ruliher uinulils. 
Xou'ltlea, lEuar*, lihlrippH. Imnvt. lleiuriht 
lerreEa. Calnrful itlo^ay titles, no pnlEihlmt. 
Nnrnnny, AmaiLne xamplu lie. JnEm. A. 
1 'bVP. 1m. 1 tl ran lie Vluta Arenue, Loh An- 

u'e[e ^,_ Cji II f r 

PH4:tFI1"AllLfl l^uiLne^s or a hie IJnv. Kri' 
prql urileti nllhuut lallrltatluFL Infoniin- 
[hm tree. Static uize, whelhcrr mijrrkd ot 
• IhRle. Tp^-t Hpeplalty Ca., Upi ^TII* 
r'lr^'Tliinil, lihin. 

PliUFIT SVIlii new nnHiurli. AUkr, nell, 
rett^al. fiueranlred riomuliLri. nperlal prlera. 
leadu. Illj^ueil ralalua free. nihiDn, Clwiu- 
1*1. UI1-47a!i No. llarine. Thhiufa. 

GROW ^1 u(hrPoriiF rijrlit ivuli ■ «leei|y IP- 
rtime In eeliar. -ilKd nr plalil-e. KirUuahe 
new pTOf«B ItlrEi'T. brticr. imleker rnma — 
mere umney fur jouT We boy. Itpuk frrt. 
AiiLerican Muihrciofn InUuatrlui, l>epl. 
Tuninito, Ont. 

OrPrinTT'XTTIKS flu lore' Xciv let Err 
dupilealur I'mnptelp tll.bh, PTofllublo iiIpb 
rldiEii DclaLli. MaiJeuarla. PM-ll. Pin- 
_rlnnali. 

irn W.\Vh nf umUni: Jimtnjy, Parttru- 
I an fr ee. .\ ]kiihp 1’’:iEut inin, X J. 

I'USTC.IIllP Addrr-ipil lEei "011* Shrue- 
EHirl'. LnuUlHEiu. brjpjfi iiesl prO]Hia il Lott ever 

rrV" Far Imhiip worker*. !52 
Ipne'e iiihtfarJiie. Saipplr, eHiod. MLarmore, 
■HIT 7 X. KouEner. Ch li'a 

STE.'EDV Incline fninl IT dlunardeit nrll- 
rlpp. Inslrijr-Mimi 20 l-. Charles. 12 -AY. 
Xinrurwhi. Hltlp. 

KPKCIAL Xuliee. Tiah Is worth Inre-'tl- 
eal LniR. Free iHuklel JestTihei lUji money- 
inakloff i>pjn»rlifnlHe«. M*n fTr<-: "‘TuLprp'r. 

Ioj: Vour Feraomillty for Grraler Succeu/' 
W'rllp lipiiiirilleEcIv. KvrryHilnir tu Balo — 
mthbna Eo lu^r. D t-nl irr Elmuki, ItOOU Ar- 
gyle Ulilg.j Pa Tlat. Traaa. 

COl.'NTY hlrtrlhotor— lETbat nukliry. 
liVriiP rtac Krakker SaEni apd EnpitneerJnii, 
2<U4 Mit-hlgaa. i.'ttiraijfi.. 

B1C PronER illvrriiiit mirrur*. patenlVil 
proreai. easily leiirneLL. E'omtileEe rourt-e 
it,OU ncMtiralil. Wear Mirror Worki. lls- 
_eel*1pT SprlngH, Me. 

KTKADV TurIi Ineontfl reRilherina nilrrors: 
repEalLni flitnm. lableirare, l-iaKy iRflgry 
ineLhod*. Kiperlenre unnei'e-^Mry. Make nul- 
lit*. O'S'urter. lUBlitiod, DelmllH 

AlJrhljtan. 

KAilX ItRrj^e pmflli : 32;i tn tliP weekly. 
Sptall eardlal rn to I red. HE art your 

[-iirulv lMtHtnH'i!i at tmmr. Hend Title fur eeip-- 
plele IriEiieaiMitLun. .Joblre lojUlole. Bai 
G37-A, Allm m a, I'a. 

orFOHtrXiTY ifftii mr. three EntmuiH 
3-7e. Ylrter. Kaat Lyme. Cotin. 

fi-IlT VouTiClf a ni'TV (Iral, Be indepEnd- 
enl. Il^lablhh a bonioexi of your own on 
iiuall IflVflitJiitnt. tnf orifluU on coneeniJni 
rarttHiR (fttEril titlin/ Itt rmt'. Wraver- 
iEoyre-liVeavtr. 7lo!t Uapna, Calif. 

,VI ADTEHTIhRMKNTH And [I Earn ’ITe. 
Drtlaf. HTH: W'all m.. Chiraco., 

INVK^lTrfJATE Frai rekinjt— a nronitbln 
?Eda line. Xew hnolt eaplalba ami IlhiPURlri 
r^ery phiRi of luhiaet. Foret* rrrj' IbIfnI dn- 
ri-lupnienlx purh ai plan* ef i^im-itriurtinfE 
tumclR, combi oiE Inn fn>c feeder and fly Irppi. 
yetlJnir other lire fuoj. el«-trlrutlr, alie Ihe 
rolT poly, a p«»y Pirthankal freder f2. HO 
poitpaJil. Fotmlrtr STen-kenii'i I're*u. Reem 
nisn. 2iro E. unlarlo Hi., ClhEftiRO. 



NEED Ca;;hT Ha lie patOnled all-irasDn 
mtiahraomE reltar, ihed. Wholeialer {tnn 
Urani'h edUreai aunpILPA laalarlalHt luiLrurt*. 
buy* rnpi, lletalli, free. L^nlted, a!i4K-A17.i 
I.liH'&m Aie„ fhiraeo. 

Ul-lstlr Y I^R Mlrniri FJaln auto fUsturi.-*. 
labLewarc. Forlable eulrtii, Molalcriifl. Ar- 
c arte mdR., Ht. LauL*j Mo. 

HUME Bn I Lena hrini:* hamiiome Income 
— lEemklrt tEcuTUdnc many jjnmm tmurn'in 
OpporllFnlllex srni friTl no prdiUlnR'; ilLLlr 
or no inie^lmetit necep*ary. Mldweat Supply 

IIP., Mnh erty, Md. 

TWENTY New jun'e.-hful loalELiTder pujiw- 
altldiip, J. liotue, DH4S' Melrepoltlan, Clil- 

mao, ^ I 

.^t.vTL Order huainrnt yuur big eppurlunlty. 
Tir *lanip hrinai drEaLli. Utevrarl Morae, 

iPElS Oak. Elnrlra. K. Y. 

"TCilS Idren Imo ra>.h,’' i^r^-e detaLla. 

Martlnfit-Fil. Hap HefPUTdlrui. CaMf. 

r.VHlI InriOTna da My reRLkerinn nilrrora; 
n-platiPC EUelahVIrf: tnakin; glail ilniil, 
Pnrinltl* Dulfit. Sprinkle, Plater* 127, Mari- 
on. Itid. 

.\llT(FtE.T.^|, Marble »4nlUri Ituiirlny. tn- 
Rtrni'l Ion* ctircrina -wnml nr leiiirnt Moerfnj 
% Inrh thirk. lirepTwr, ell fnliir*, l*nr mat. 
umamenlal eiiElnit. eoiirerrle. plaetrr, paplpr- 
niacke, Eurtlen turallurc. italuarr. dcxltile 
nialda, partlrulan free. Chrla. iblahlerj 
Klnt pnt. K. Y, 

FRICE [Irioklal Lleurrlfie* ST Mani fnr teR-k- 
iMg I3li-(ltl(1 wrekly. In lunne or ollkre. bu*|.- 
euAi nf your OWEi, I'.^tUa Co,. 'Jll UtaAil Bt.. 
New York. ^ 

I M'.\NT Td Rcnd you proof nf the Won- 
ilrrful putllng poiTcr of Pppular .Merhipiri 
iMarAEino'i claiaLQrd puilca. WbaVa ynut 
prEHHultlDn I lYrile rne today. F. VV\ John- 
inn. Manager, CtajcLIIrd AdvertliLag, 2dQ K, 
UnUrlo St.. ChliNtEO HI. 

1'E,.4HTEX Ithlnali-ley otlefi Imhialrloui 
men an m'tM>rtnnitv lu ytart a. buajm!^R of 
their awn. njirmfeeturitia art aatKl*, nmel- 
ILci, eoUtuiiri, ece-. tn l'lR*leJ( an*] puarble 
lui lint ion. r-fr nigterial itLaki?i $E gTrllelei. 

Itubljor iiiOUMa fornirtHrd for Ipeeil prmliic- 
tkooi. Sinai L knaritlnimL brlil|U bkrt return*. 
You are toil In tioie for the Ella iBitii lyufil' 
nra*. for InCrmtlng booklat loaklnJ 

Tri-D. rinKlei [ndUatdea. Doptr A. lUtfS' 
4l'B^tll1^^?E^^^ Av|i ■ New Yrifk, 

Mail tlnlgr liuHlnn* li your oppiirtunlty. 
^tan.y hreittn irnall, now eim th^uRand* 
^ekrLy. Xe per*QRBl nmtgrl, BMimllexa np- 
[lOrtunlUri. Ifaie had bi'tr HQ yuar* erperl- 
irtirr; Will lieip you iiieceed. Hand S.'ie lor 
laEuable tN>oklali, itune free. B, LEraaiier, 
2'7 S*nilh 2l*t. Philadelphia. 

CIJEMICAL PlTpeit will furniRh formulai 
and trnile Reercla. All line*. Llet* free. 
W. Jj., Cummin B*, Ph, D,, 323 Gordon Ata., 
Sy rti' u.-e . N . Y . , 

SELL By malL Bmlu, neveitlei. Bar- 
galnil lilR prufil*. ParlinilarR free. B. ELf*:o, 
r-2.~i H. iifjtT-iiiim I'liiroeo. 

"Sf'llKMER MigJiElne.'' Alllanre. Dhla. 
prim* *ekirmr^. Idea*, hualnepa Elarlrri, fnr- 
iiiulaiE winiien— f tn.hlHi to S7uk,biul repoTtFi]. 
.t7lh year. Jt. Htibacrlbo naw, Sly nLontijj 

Ipertal. i>iid.y iHlr. 

Tl'llN Smp Into rnonry. Comeii olil iuiD 
Relurratqra Into .^.C. yrtirrateta for auto r^- 
din, ramp ind tmijip tiaHIIng, purtrr ami Mher 
usea. CpmpIrEe Inal ruc'tlone tl.fill' poitpald. 
Popiilnr ^EerkianlrR I’rrap, Room CHS, 3 DO E. 
Unlarlii St., rhlnkn, 

OFICN A kry-liiRklnj ihofi, Htiirt a per- 
■nanrrit ptontable lidiini-H with a imp El *um. 
No ah ill imitiaury. Write For irattlruLar*. 
Ilrlitatr &If£, Co„ 411 F. Fntl. Detnit. 
Hflrhlmn, 

Fit EE Clrrulaft deirrfhkny h«w J’t"t can 
make big moiary In mill eriler bualneji at 
home in ipare time WrLie today. 3falL Or- 
*1rr ln*E]Eute, bfiS-H Murry Ai'cnua. Brook- 
ivn. X. Y, 

CriAKTl^RS: Tielgwarr: hext, rhegpe*t; 

frer fiFrru*, l.'oldtil|i| Tbartar Ce., WiLiulng- 

Eon. H e I- 

GET U.k* of mail. Y'nur name hn lD.DOt> 
opporEunlly dlcFrlarlc*. 3jc. Roieen, 4G37 
Gleiiphide. ClnrlnnaH. 

SITCCEED AVlrh your pnHluru. Lratn 
how. Formula i, Proreaie^, .Anulvtlcal porr- 
Ire. CalaloK free. It. Thaaly Co., Waatt- 
IniElan, D. C. 



CHEHiaTBY 



nECOME A tmkneiL rhemiitC Karp hlg 
mnneyl Eirdlp yiwir mvn laburbi'rr. Hupplteg 
a* Inw as Eel Srnd ItlP for Infortnatifp Caf- 
ilnia. Kemktt rhemlral CnrimratJoP. ITl.'i P 
Jotinjon Street, IlETKik.lyn. XoW York. 
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POPULAR MECHANICS ADVERTISING SECTION 



OliEMiCAU). Apo&ntUt. Nfv cjltaSiwuf 
Uoamnn^ — <IUMUtT. Darann (lh««nkAl 

AULTir*, C>tiH>, 

ij'itK Kitook "CfuimUitj KDif-'niujht/' 
iwLlll a-mptilii irl*C KLilj^^rlplioa. 
rith^, FrmriiJiJ'i, Ehn J810, Gimfil, 

KuniU"., 

N1<jW l-ItA citAli'if. I'hcialriL flcl«, mii'n^- 
scopc' mUTtu. ltLtKiriiDr.v; TjiDl>uE]i;il, ctieml' 
cal t‘£tK'rliTi«>nHil ]tib' 

nriiluri*:*. Sjpn tnl :ili i]«y aftrr. t^cnJ Kk. 

i<t.r N. Y- 

GI3 Kr*^tK:AL St‘l. H5 tiinTl- 

rnffilri, IZ.'iCi, Fli: hrr' LBl^ralarli^i, 

Clt. I FBuh , 

CHKJ^IICaL Analjjiii and 3ni1uitr1a9 
iMiti. E»Llini.[pi fr«tt. Luvrcl] Buiallnit, 
C:on»uH.anl- t'hfitim. Hay a I 

1 Li.JiiijTiiLorv j( I iLia 4'iia « and 
AHitiftratLi#, CP. nialoKhral ^uTi]dy 

<'fl. , U'l-i Hone -Ug. , ltLH-]ifJter. S V 
Pim^TjCAL Krcrydiij' rJaeioljlry^lJow lo 
m4ki> ivhat; yuu uia. SLll^i [t^rartlcal workjhle 
f-ormulEia at widely u&ed nrodui^ti. kSave %. 
Stnrt a [uyiciB liuilneni of yeur 4wn. jlii.INI 
IxnlpaLd. Ponular MHhanLrj. Prc^u, ILiaom 
C^\ E. Ontario St.^ Chiuiik 



FitRMULAS. PLANS, ETC- 



"MKTiMJ^fC Llnulil" TunFiijln, i;i.iMrBrt- 
Ined. ] Df, J>i)flB[d U k-Mt[u'i[M4.L Hlirrf. 

H<n|| l>h f I M|!b». 

FOIumr^rA!^. All: klttilK- OLHinnirfut linu 
Catal(»R, offer Froe/' KmaltOn 34, 

Pijh ULdto. ]U, 

JltUl llyNKY XlAlvlNtl FumiUlat 'irw\ lle^ 
arrlptlTr llteralLra freo- iljLt-icy 'CeepiJa, 
Owalur, IndlAEift- 

1#ATKHT Fomiulai of Iho hril ■^^lle^l 
Used by Jeadlnn nnanufactnren ami c>ur wnn 
fa^lofy. i^-i^nd for llyt. Hup^iior l^riKlurla 

Co., Hiu j~t. Clnflfunjill. I>- 

HflOOTlNE, >’w urneral buhlnv [lur- 

iKiifn. ForifiuTa tl.flLi MonriK' Pi?rT' 

\rr, V fi, 3<;g. MonlUnn, Ark, 

nm-MULAS HeilteLllM, Wp ^rmi 

tmiplalod parntiLc!i, 4 Tv rarli. ^Ilciiraf 
I'wmiupip. ibii jra. I'oittmhws, Ohi& 

3 FlXEaT Ulitlltlrbl forrnUliP 4-V, Oin.j-- 

lanttrtil. I*. la-QA, Gnn., Ilrl,, HitVp, Tdahp. 

TXVFINTY LalrPt rnnitulap, trado fect+itj, 
On.p djina. K|ihn. Wl'IhI, Pa, 

FBKMl'l,AtC^3 Ifnci-py niuMflJI |trrH]trtlit 
that i»HI fa»t, 33t. Oaaa, Ihtkfoi^, Pgnna. _ 
XEWEJ^ Oujiranlehi firrtrtnla i. JtlpKpdit 
ealalcv frre. prircp, O IbK^in, 

ChfinlM. P.]n-4jitJ So. Httrlju', Chlfaitn. 

POItMl'LA15‘— In a dasi by 
Tlifl kind lhal produn that iriiLpb you tarry 
tir thr bank, Fcldm, 317 W. NalJuiuL 
WU, 

KOIiMrt*,va — lEui^inoaf JiEpjh. J^Uomurt; 
free, l^^*lf^M•t. -iota ?J. Krnlcf. Chlran*, 

IClILKSfl lee I CoUlerl Clranerl Chefiji- 
otI Inil^ueticnB Jlo, Huiffr. r<yr l n al oti. Ky. 

OEAttrY FnnniiJaa — Ten fur .liic, Gel£. 
127 Hripk KL, OlikPMi, I'enni. 

{SPECIAL I Profmli^nul tralued djeitihL 
of New York. Ajiy itenrral rormule,. ilruiri. 
roaradlra. fl.fift. BrerJ Inquiry Ireatrd In- 
41 Erldutllj. OuamiitHd IhImL aelnnllAr i]|t- 
rnrerlei. Futlor, SjS HlverRlde JJrlve. 

York . 

dliail rOBSICLAa— tUnT; UWJ— hie, .terr- 
ier. 412 Nqrllt li^lh. Omaha, NeEir. 

FlIlL^lt'KA Catilo* free. NrIImihI Sel* 
enllUe I^liyralwi™, 1931MiV Oroud, Hkh- 
Jatond, A'a. 

ID AfO.NET i^Taklni? htnuulas. etianntoed 
liCh?. £!]]«'lal roruiulai JIjriQnl Lab- 

oralprlei. iVeiH'm Hnrlngii, III, 

AlOXtTTAlAKTNR Kprrrli: formulaa 

tl.ljlj, Utlif :3. Hta, A. OnWkTyn, ?J. V. 

SUCCEED W'tih ywir rroduetj, f,^4m 
how, Farmulai. Procti^ei. AmlytleaT lerr^ 
kr. CaNtlor free. B. Ttiaily Cp., WaJ-tilng* 

jprt. I> C, 

3,000 FOBMI.XAH. Paeli, procetiei. In da 
arr^eU In Dr, Bnwn'i Dwk of ForoiuliJ — 
fUlD paeei, poitpald lUOD. OjillyJe 

PublLihlnr Col. CT tioao Htreet, Depi. 2±, 
New Ynrk. 

TESTilD Fnmiulai — LarreiL, raont hhu- 
plate 11 Eu. NewoEE — BuarinL'eeil, CtUhir fret. 
<1rtnilead LabonUgry, Eilcr^rdEytHe, lllinQli, 

FJiriT X^eetari. root beer fAlFJM;!. (Injtet 
ale, Partleuiafi iDe- Palpb Bfoolu. At- 
kanwaw. HTb. 

SCORES Of LHEed Jitoney laaklnc Idoii 
for hoNta, ihap, farni. t^end foT )iiL H'l 
frea. PDtinlar AlecEiaEikii ]*taie, Boorn C39, 
2C« E, Onlarla Pt.. CbInkO. 



HOHEVHAKINd OPPORTUNITIES 



BIO Ali'iney lit FenoTaline ru^ly duly an I Li 
nml toml'Jitoned, rom>i3ed bath lubd nnd 
Kn.db IhyH'U like new. A pruflUible buaLneJt 
Eliiv year atiHiOil -wUh im i:tuniielUlLin. F. E, 

Uet[lUe-li, Plettii. Qjik. 

AmrAJltl'^lH EaK? Til nuiis4t njE-L. Coyy- 

rlfrht initrurtlont lup. '"Aqwarlum.'' Fuller- 
ton. Pa. 

”!yrv5n^ Iru'utuo a buiiiPEL l.lo Jiito ipuio 
Lima [lerqpailgn. I'ayi rrrvermj'ly. pup- 
Illy you Ihe LiTeaa and the Way to vnlUt 
Ihrm, No j[i>odf to selL Fr?e Information. 
fhiblUhi'pa Salfi. Ho* ATfl. NtUio Pj l7_foraj_i 
AUVAi^CK Vour^etfi K tni lilK in-iHiey 
IlDtUa, uUldoola. BJiywberO. "Incnme Jdea»," 
free nffara help you lurewMl ijulekL.V- lb 
rrmB ~Frt ilaitni nowE New Idrm Sort Eer 
Co., SIT^T SevenCh Ayetiuf, Njw York, 
IIUGU Proflli aelilni: Alarlt! Stilderinii 

Imn. iTlIpa on any battery. InUuntanooue 
hral. del den anyth Inr, anyMiiu n.s Eai^lly 
intida. KLitiple LnHiruetlw3.i, ana dollar. 
1>4imln]on Ulatributon. 21114. <J[u«n £ait„ 

Tar uttEo. OrJ. 

.money ^dalLlnn plana. Uouk of lAQ 
Daltrii ll.Ob. Jlappe, Udx HAD, Flioenll., 

A rij. 

JIO>IE JIalJIhB Etunljr rOprrate your envn 
t> 0 !< I iirta- 1 Fi^>'lna4tnr> I'rulllaljle. Partk- 
mJan fr^a- Natlurtal Ijcrrleei, FairYlew. Ulr- 

iiylngbaih, .Mabjiim. 

I'llOlJlcK Vi.iir uHin^briotirul pearl-. 
For a few donurt ytHJ ran liate your utvn 
Iniere^llna pearl cullure In jour juiuarlu.iii 
or flihliowl. 1[L lupitela you ran urtHlune 
heaullful pearla for yournelf qml ilejir prH:si, 
ur froiJqiA] them uuiLkiura and earn Eili 
ciiortrf In iPBre EliJia. Eiklantllle muLbod. 
tVunijerful oppoiKinlly. One- dullar for {.‘orii- 
plale drtaEln iolI iireicrlptloii. .Vjnerli-an 
T’rairE Cullura C^otnpany. Box tl4. SIh,Mmi G, 

Nrw Turki. N. T. _ 

OPLliATK Loeal elotlilqg .^ture nn cuu- 
tlsnlnrnt bull. DetKlif, riupply lourr# — 
Sl.Qn Kent SpeJ'lalllw, ElduraLbh, Teiani. 

HIU Honey at borne TUalintr auto parti, 
rclln'tori, inlrroTS. rhaii4le]|ori ; b.y mr rnrlh' 
rd; caperlenL'a unnoi^e^iaaty, OulJIli furnished. 

Dunntrtal Co-, Are. N. Herat Ur. 111. 

FHEU Bonk let iJeaerEbet NT pIim for niak' 
In a 32it-flbD n'eebly. In boena ur 4imiT, bu«1i^ 
neji of ynpy own, EIIU Cci.. ISM Qraiid 1^1., 
New Tork. _ 

Hutv To MejKtfy unJ ttfterhilho valut at 
(iliJ prerlniki Imelali, ISYifitr Id buy, Td 
whom Ln lell. Betlildo aikl up-lo-daLe Jtiruf- 
mat Ion. Complate lELitruHloni only tl.filD 
po^tpalil. FuEiuJtr XEertianlra Proii, Hoom 
C113, £DQ E. Unlarlo l^l. , ChlraEO. 



AGENTS ^ANttD 



Dle^TniBUTGJlSi A few quirk r4iy *n[av 
drtlly nelR yog l-'B.M weekly. Hepreient 
nhanufarlurer — Latex — aniraiina RelfieBlIjitf 
Fiandage tint hrealEiei. IVimLlerful dcuign- 
Hiratnr, |rre*lftlb!e apnoftl. Exelmitia ter- 
rllary. Pirwiij, ill'll KunLI-i i.'llntvn, Chi* 

■rano. ^ 

.ViiLN'TMl, Sell N^vri'lllre ilt-n*. rtlaluK' 
free, ]Dt. lloeMw Lyiui], Banintnn, 

I'll. 

MEN And mimteD to lell Edl line food 
nri>i|i|rLi. aXtrarti, InhsehuJJ hH;«PiiltlL'4, 
riLW premium I. lUrlld liljt biJEJnesa rmErkl.y. 
Detafli fmlL Al. Kenpody Cnrp.. Kokmuo, 

Ind . 

SELL Water lujwrr beater to hDini‘+. At- 
lirhei to all faueela. >1liei food, drlnki. 
mailed milk, et>. tiaiaple Bl.dtl- jiihtpald. 
IVpi-M Braler Producli, Dept, PI3. 3IP34 

Dfj3t»J iti^iV. Chkitap, 

Make tlulek monrjr fosrt isdnr; proflu 
■4‘lltne' nrrMli I, g Hi re, Eiery rar Lwiner a 
pmipert. Caf luBtered In 111 nilDi4lei. Haiu- 
jde fikara H I'irs, pvutpalil 5t>r. Dream 

LuKtre. iftllt HutHet. Tbijly woori. ''fll If. 

XO-STITCH Amiirlng diliU l^di hucl- 
eiy. riolMniE wllhgut igwlnc: ifUar«4llrai1 ; 
lure [el]ei~. Free ^aoiplr of work, tjurain 
City Mfi. Co-, Dept. PM-B3. ClurllinaJL 

OhIoL 

KTHrVNOE Inmlnit curd. Sairi elei-trli'lly. 
Abntiihea icotrhJnB and klnklnj;. Fpr lele- 
phonei aim. 13u% prullt. Sale* KiiarantiSN]. 
HEs free oITct. Neyarknol., Dopl, OA, 1SD3 
Rareniwood, Chtrafo. 

i*1.rn Uni'BlfY. AmaELmt Kamu rafln- 
lilwj auto like new without ruhblnc, polliib- 
Ina, wixlnr or patntlny. WInea on with 
elulh. Larti 8 to 14 montha. Free Mtmpio, 
Kamu, 11ept,__0-lliai CtriMnnall IHita. 

AGENTS t Make up !□ I001>% profit lelt- 
Inji elriner, pollih. ihampuo. vanilla, tunic 
laxative, ipat remuaOr, elc. Vnur nania pn 
lahcli. Fm lample. Standard Chemical, 
Dept. EB.7, Dayton, Ohio. 



Bin Commliilorni lelUnff nenonal ChTlit- 

iun< cards and ttatluiiery. Illxtra tHiauq««, 
New 41 rphler il utirlatmai aaiOrinirnl. 
llib% prortl. Free album md boa on ap- 
EituroL IVallice Drown, lac., 22^ Fifth 

Are. ■ Dept. 3 H t. N rw Turk. 

JtlMl.-l> Vour own huilneia. t^cB guaran- 
teed Lkiublfi-eda^d bladei. Advert liinx pri'C 
fl.hb pel hUhdthl. SlOvch Kprnrier, 232(1 W, 

2Uh, Bro oltljn. N. V, 

UK V4iut owh Splrmlld cljanrp io 

make 144,1111 U week hupplylnp fitituua 
''SSanor" pttHlucli to itcady r«uujiii'r:i gp 
Wtp^kly rputa. I lend eroryOilnii : mo nutni'y 
rUk. Dft'alh free. AUverl lllJla, ttlltfll Aloii- 

jnnu E h. Clni^innaU, Ohio. 

ALIKX Vuur own proiJurti, (luaranteeil 
fgriuulaj fur fint irlleri. Cataluif fj^e, 

Kcmlro . 4-1, Park Hidae, IJI. 

t.'Hlilf?ntA.S Caj-dil Ahmlutely ItneFt ai- 
vuTtPLent, Uljr pmnii. tVrltr^ tar aamidi^, 
lloblnMm Cariij, _3!t _OraTicf. CtlntQO. 

W.tNTED — Direct” purchaiiln* aaeut*. No 
rr|i>rrlenre uf moirFy rniulml. tVrltc Cur- 
charing Mart aacr, 1 H N, Hala tml , t ’Idea ge. 

DOI • itL E- K Tf;i >. f(r] f-ihrt adlna nem lie 

parkafei. hIm U/tt- EUlnd prop-le ihrraJ 
llri'in. InValuablo In fuLlini alihl. ni^reiiiiary 
for good light. Five aaiuplet 2.‘ic. tnmly 
aanijdya dollar hilt. PaitiruJan. Aianta 

wanted. tVru. O g lrihr, Vanilalla, III. 

tlllLD Itenei'Ilny letlen for atofc whn- 
diiU'c, Kar^lly kppiled, Largo ptici, nentiy 
each, free lainiileil Atlut Sign Worki, 7 vm] 

Itatited, ( 'hi cago. 

M-ANL^F-tLTT'lVB At home — Flavurlngw. 
ppllihei, lotionf, ihajnpoo!). raoi]Er!lie( Ju^l 
add water In pur coiu^nLrat.e<. Vimr nanrr 
■jii iKtiVil. Free aamplr. tfugHty ClifiAlCBli, 

R-17:t5 15(b . De Eralt. 

HAJVJTABf^plirhlcii 21c water nilrr’, 
Anept'riJ »Trrywbrre. 203^ proIlL Vulu- 
Ah If local tryout. Box fiii. Tfipfi friuaxe 

Sta tio n, New York. 

I .41 Ttl.M.tTlC (fan Ldk. .vgwjtj Eiiakf tds 
I titPttey on tbcW, Impnwad mot!«|, Jjrlli ai 
biw Mi IMIP, F(tn all ran. i''reveni« theft. 
SpwtaJ ofTer. Hmd tl-lid for iaiiiplr. Kat- 
lEifartlon or money bark. I let uur proiro:<i- 
llon. Automat Ir Gai-Ldi 1|rg. (Jo., 21 E. 
_V.itn Hijrrn. Drpt. &J. ChIcaEb. 

AGENTS— New lafety ey[r'-hCKdti prevent 
cupi railing. JnitaiK aijpfmk evel^ tioiiiie, 
Cup-Eez Dvut, 1123 Itroudway, 

^j>w Ynfk. 

[ FJU>FiT With ptnr pTOdurt*, Make, o#l|, 
reircAl, tluaraiitri'il fonuulai., ppecial prlrcii, 
Iraili^ IMgaeit rata lug free, ryiliwn, Cbmi- 

l^t. DD'lTdij Xo, Itaclrvc. rhlrhaa. 

FttKME'L.as — iMimry iriafccri. Llcetatutu 
free. Belfort, 4b C2 .S', Keeler, Ctibag o. 

DOIJj.tItS Tialijrl Start homel ^lailofdrr 
liijvlni;*i. PftAlli. Du Hr, Civ einfftoM, Ity. 

DJlMGNHTB.tTE Latait iUk lMIe irnKa- 
tldHi. Guaranteed Io weur wlchgut Ikuloa or 
replaced fteo', Eai.y plraianL wofk. Lip to 
|21 Kverythlng t u m labiwl, rtrnd 

, k 1». Wllknlt Boilery, Dfik K'37, Glecn^ 
nrltl, Ohio. 

I t'lf ItlST^TAS n reeling rardi, foldcrt. 

lAKiltleti Bux gf 21 xeJD for |l.O0. Sample 
' I AH (tie. Alio birthday, eogr alc-iUTnL. cheer 
Up, congratulitEonu — E3 lamptri 21e. A. 11, 
Klcei, 1712 TTnjfcryJJff Are.. Nrw York. 

NG Matter whaf you're icBIng, addrera 
puilrard to If engine, lAHlIk, !Mv., will 

firing you heit big proAt nujocy^maklng 
[rrogovlMon gun ever rei^clvfrit, 

4 ELL Serkwear. proflt. ()liLi^'h aoll- 

er^. |,iwe wholritale prlcai. Free cAtalug. 
Art^t.Vle NrrkwTBT. Pllinfra, New Y'ork, 

Itl(l% PROFIT. Hell new 21 all-folder 
tl Cttrlhtmai armrt merit. In utker fait i ril- 
ing [Qopey ruaktni huicx. Extra bonui. 
Sarjqtlea on app rural, Wrlta l^^rhwrr. Dept, 
4BM. tVeameld. Man. 

^ITLLIONS Of tnutorliti need amaxLiig 
new Bulu Invention, 31c hj-IIcf. 2hU% profit. 
No run [hA II Eon, Exparlenre uiuiHeaiaxy. 
PartlniEara free. Cauadden. Broi.., La|H-l, 

IrMltjua. 

HELL New food apBelalLy. Hplry bgLtrr. 
CofanK'i Cu. , PcrkaiEe, Penna. 

DT^TRIBfTTORS For ogtitaniUnE ln«g- 
penilve novelLy gtaii ligna tor every huil- 
neif;. Evcrlliht Higni, 2(] Eut' iitth, New 
Yurli. 

MAKK klore Inutley taking urderi ihlrli, 
ttei, underwear, drcRiei, hnilery. ralnruiH, 
Jacketf, hanti, unlfonox. Writ* quick. 
Nlnmid Cumpuiy. Deportmept 3. 4ST!3'4lt 
Llnnoiln Avenue, Chicago^ 

' AVI N DOW HlTElf*— Magic pencil Write* 
um a I an. All roloTi. Blimkeep«ri buy 
quickly. Ideal fnr bauball irofev. Larg* 
PToflti. Blu repcaLen. Free i ample. Laha 
3 rthemlral, (t K. Lgke, Dept. H-PM, Chirago. 



FOPULAK mechanics ADVERTISIHU SECTION 



37A 



EAXAN.V feu'prtfit — An tre presra lillcU 
bariEna. Fed se }'diI cil. lun 

In Amazinf lU'vLrc hikct core out of 

ij^nonn ^l|ck aj a whliitLa — it — JOtJ 
fills with ij.iv Aarnr Ice cream. MU' 

ILtHiE oT ICc ercAffl; ckilcri iLirc bujera. 
Tretoenclous Ealcd appeal. ELc for 

aacnlE. M'rlfc Han atm Ho'JjrJse. Iew., Dept. 
0- Ham lit jn. Ohio. ^ 




eOO'rff FROt'IT KdlirtP ■■ItQ-Ln-l" 

liitchen ulcnslL Bel'ailB 3l^c. Ooala Wll 

fl.OD a dnzen. Han|i[»le tdc. 

^’e^v Method Co.. PMM-^rj, HmOforLt, 




CiENI'lNK Odd leUcrH Ter Btarc ivlndows. 
Tlasily applied. Vrrt Amninle^. Liberal tiffer 
ID general asenU. Metallic Letter Oo-, 
.Nprtli Clarfc, Chkaga. 



AGENTS: Siamplns naifloi on ptKhet - key 
prolLeetciTB. ii^iinple cllriik nfune, 

addre.}^, Sjc. .Slain plnif mitdtE. KndileiLi 
rlirnkd. ebeck-fobs, name plaLei.. Hart Mfif. 
Co., hft.t Hejrraiiii SL. , llrQnktyn. N. Y. 

AtiENTS— Oniioriunitjf W (uake iDMCli ; 
Irooh contain] nit 47 suefertfyl tju.ilne.is iiliitis; 
Imme Or PlTlce; aend for fre? Introduclary 
booklet. Elite Co., n-t Gr«H] tJt.. Nevf 

Tfork . 

FIG Mtinc}- arul flit SAIcA- Eierj owner 
bujB ptoliJ InillalE Icir hIs ktit4. Vpu eharjEO 
$1 ..j 0: make $1.-13. Tm orders dafU' tail'. 
\Vrlle for parLlculBiA and Tree EBinple- Ainer- 
lean ^lanoRraiu Company, Dept. 40, KA»t 
tlranFe, N. J. . 

L'i.lKMV I'llOFlT Making fiinnulHS. ^■'ol- 
lohlnjf and many otheni: .^crlLlents and emrr- 
Afrii-ulture, Allpya and amalRams, 
nrLlat'E iraterLalB, bcvelmACB, cements, eIuCB, 
paiLea, [uncllafea. blEachlnir. renoratlnE, col- 
or]n£ lUAtAlj. dvelni; tdaiB. heal Ireal'inent 
of loetalfl. Hon«ehiiii.i funnulas. ke cream, 
iwnfcel lone py, tbewlnt; Ginn. lnpltlAfy work, 
H-smniiJriiLUnk tfrmln. lnhflcants.. ptlnti. 
vUrnlsheA, phptoiiriiphy, e«iltU riient-s . paiinJnit 
foriitulas, rllbher, EOilp. randlen, EOlHirrlnf. 
toilet prepBradons, pcrromcE, wa( crptiOOlSitM . 
SreproonnE. wrltlint miitrrtalE. $3.30 post- 
paid. Popular Mechanlci PresB, Hooni. C33. 
300 E. fi ne Brio St.. Chicaso. 

M.AX Id cicb town to plat4 into patla, 
reflecUiTB, bAthrOom flRturoi, ri!nni<h lieili. 
mlrrorE, chandclkri; hy rew method. No 
capital or eTperlenre retiulced. I41iuple plan 
of inanufaclurlnE at homo starts you in bl£ 
money- luaklne busIncjB. Outfit furnlEbed. 
Free partkulara and pToofA. Gun Metal 
Co., Are, H. Decatur, 111. 

KIGH'^RA&E SALESMEN 

SOMETinxri Xnv lit Ilr« eJCElnculBhrrs. 
Red Linnet AuloiDatlea. Proved in we!<t' livo 
yt'Ern. EltrlupJvc lerrlEnry. Low price OpCtlB 
packelbookA. tVritc Reii Comet. 40-1 Comet 
Build] n A . LitlLet un.^ Cploradii. 

DON'T lie a job hunter -Start your tmn 
birslnesB on our eapKiil. No hard Liraea; no 
laj-ofTtr always your ovn ho^s. Hundreds 
averaE^- S^lbtKl tP t-'tlHU ainiual aalea year 
after year. We aupplj HEivtij). epuliimcnt 
pn credit. £4lh tioiiie nAcc^.-i.tl; 1 .‘^eUlnj; 
clpcrlfnCO tmneresaary. Wonderful onnai'' 
tunity lb own pleasant, diRnincd, profitable 
hutinBEB barked by world wide Industry. 
Write HawleJch. iJont. l-l'-PPil. Freciinrt. 

m. 

S.^LIlSMEN: .\c(|iialntyil with sarameA. 

ItllluF Btatlonft, ti> handle lor^L bus | ili^aE , 

Write C’fllffrA. !J0 Uj K. Tlilrd lit., .’illlwaiulrM, 
w'l urmi n I n . 

HkEISDKVS. HaliV EtUllj. t>li Henry! 
I'jh^ly deiiU. le-r»L' ill^rilpy and puneb ilealA. 
I.IMnd tu'alf. Hleady eiinileyineht. Ciitfir- 
linf Hns.. 1P3I Su n n vsl de . . C 

S.tl.Es^lKN .ttLil rypry»ut[ JtLvcri : JueluHla 

lire evilnKulHJjerit Vilth present llnrA. Ap- 
[rroveHlI by rhiieTyrtltei'A f.alH>rtEtnrlex. Real 
money making plan. 'flie ttenerul Fire 
ItiH'h ['orpuratJmi. 1131 ForestparH Avenue, 

wi ].,outii. ?itEssmir|. 

H.tLkSMES — Make bln pronti with this 
itpkndJd. llnet iTtfc^ J^ia^hnl on earilcd ai- 
pJrln. rSKOr blaikA, lAxuliVes, bollons. etc. 
>:y[wrlencv unviei'fi*ary. Fetter Froducta Co„ 
Petit . itHiL Marjen. Ipd. _ ^ 

Go'ldl itiiilcrtinjj; letii^rs fur slorp win-- 
lIuwi, ti 4 i.-#Lli’ Appllfl-il LarEe Efiteii. penny 
rill'll, free ^auiply.il AUas Him iVorba. TO 11 
lEgrijlL-Hl, -t Jhti'ftRo, 

SETX Trortfi raised Is tier prtnt'IUK $3.03 
t hon.-iand. Free -rut err Jit. IVnrtll 
I'brainilnylDn fl.lHt Ailranreil, Kiiierienre nu- 
nocefiBarj'. tluttlt free. CriHi'il. F'#155 
rtinith ClikHNO. 

.AT7TO .AccAAflLiry silfsiuen. Free desl for 
tkalera. Trre^iALllile a[i[iei1. romplete line 
aiilu pereEsbrlcE priced rlirlit, 2-j^ commia- 
Fton dally. FTtelu.ilrc territory. Out At free. 
National. HllQ-D HW'enlwQ rth. Chlrago. 

11 U4 'Money tn tire palrtiEt. Sell new 
auto lire hiLiab tp Eer^lrc Elat Ians. KBrn.;ces, 
etr. Ttser*1>rlp hutches puBrantced IS.bilO 
mlle^, $T.t ivLelilj- fur aBlc^nicn or dlatrlh- 
utnrt, rrbtercbd tcTrlrory. Write Feonnmy 
Huhher -Ito,. Ttf7 BuTkhar^lt. Dayton, Obloi 




K.M.tESMKN To till upon wlmle-jule nrnl 

retail trade. Finest shamtHHUt tnO sbavlnG 
Cream. IntcPi'lew Vor-O FfSiluetA L'O., 
nochcjitfT. Hill Ian a. 

Ji.lLFU'ME'X, DiitrlbutorSj we pay hlphet 
eouuinlHilon 12.' vaclet'Jeji bruAneri, 
chemlnla. EreJuslve ten ttOfl'. Neway LSrlislv 
Fa'-toD'i Hartford, L^ojin. 



NEW' Federal and j.Lote laic lawR force, 
under sei-ei'e pcnaUI'ea. the keeplnff of iiroiier 
hU’ineM rerorda, Imniensc demiiiid for our 
oflki Lilly BiPiirovcd 1 bi record. Sells at $.1 eIu. 
Itepeat eommiislonr without' caUbackR, >l4'n 
AoUlnr 71 ID 2^ diitJy. $3.oLi eaah ptotU 
every talt-. tlonitno wraith PublLahinji Co., 

flOB Hn. IJLiJirborn. Chir llgu . 

SLI.Ij KtOr€A Cir liCihiej^. Hlft Pcvv line. 
Ol'et ml Iteatis. L'p to bnh% proiils. lio- 
JC£.*< \}i- ,^V>f BaUl mom, Md. 

NEIV ilulchcrF Eleuk niuctiine. UuLck 
money. Federal En^lneerinE Co., Mlciaeap-^ 
olia, MinQ; 




NT'IISD CaHhf rtaijiB patented all-acARnn 
hUtsbroorna ; nr tin r, «hcd. W'holrBaler {ten 
iiraneh onSref i «iFr>pVlyR iDateTials; Instructs, 
huyi! orops. Dcliill} free. United. 3A43-A1T7 
Linroln Ave., CIiIcbeu. 
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WantCil—Ulil nmnurBi’- 

liirrr n|!l flruiiK'e rcfiifUiaShlt rnsn wUh cchti- 
[HMe HtwK ftrHi f«mi 

■jkI liiJUBrJloJ 1 1 npl'pitliKipi, l>rv iiltiitijm 
^vurh. KsriiJTent opporiilrtH; for piVMil lUltiK 
■nd PilrA IiioniT [4 iitp pvrrji' i^rph. 
liEtEpr tliAn umhl omu [in E I iina. U- >T. Ahilrr- 
aou BuJdl over 34u;i.7fi, A. '^L Iviiri!! uver 
»;Li:. 4 }t tinA n. K. i^L'^r !n 14 .t:; 

ill one 1/i'fir‘k, No H|ifi“l( nr 

Kip^rLetu'p unniN’Psiiiry. WrlEi^ EDild5 fetr 
NO" iiltvr- lliuI C»Ol- 

pjhiy, lt<nni> 6E1JT, Wihi'inii, I out' a,. 

l-IltlMV .Mu^LtltlMlIUi tiEJil 13EKI a 

Irvome — Im cellar, tlva'it nr Kei-Iu-.|t4 

iurtv profi'ti- HlKiict. Oft ter, i|iJitlt(r itotii— 
IiiptC i:tDnfly ror iron! li«>', IIhhuIc trrp. 

AiiitrlrHn Mu^hnuui indusltlci, ‘1111). 

ToiDniu . l int. 

f.iO fJH-n whnl+iJiHiip hlJjlTioa rrHIwul 
niriit. CaI] on FUiros-i STtlli IiIkhchI line Hclf- 
Ecllina piiiintET dlBuJiiya: .iKoJrEn, rai»r 

blidPB, hiimJliervhiurs. Irrcalhlofi, houBehnld 
ccmeiit, Ta lUfferi^iU Itfint. L’p to ] tin’s! 
iprtilU top vwi, J'vt|ipril:i>rp UOrnN’Psanr^ . 
wrlld for cnlBilng Rnd nlan^, rroraikai, 

)Jrujt_. :i*J.M:_l>.__iCirn: s. TYoy, niiagn. 

i:SK Hill BO c:iniriPT far ur. 

parFiculAn. cunCncE. ■CrlmDiins, 37-lt doth 

jHlfu’cl, tVmiJi [do, N . 

AtJJ'iNTy — ,^tih'('rj onm nrd rallaui mnover 
^'tll Hulld J.-CIU ■ ilrady rciicat tmi^lucsii. I^cmj 
IfNlay for tMi^ttet-pl^o trial oulHl. Ttio ItJiHV 
Ccnipnn , Vf -'■t Hpttr ig Tttdpr-- HochentEr. N. Y. 

tj K A It Air cond Itidn [nir — Aiue rli'i ' d iipiL 

1iEf ludiiilt?, ThoMiandB of □rpartunJLjpi fifir 
far leoEnff incnr Oct your gtiirt with cnnnrilcto 
nil IV Iwiok liy J5. W. lUeiljerk. iml- 

pili]. Popular ^lechtpIcB Praia, lli:Kiiit Ctttij. 
SOG E. Ontario Ctilruthn 



COUCATIONAL AND INSTRUCTION 



AITTO^fDDILE [nBtru.cl Luni >lntii'L1ficdj 
Tnur huakk’ti: IJeAinni<ra-J>rLTlnR. Tririililo 

Rliootlrm, .tppraislnK, Master- Drhinr; S-'k: 
osdi, let tl.nn. Jaroci Futillcalions,. Hat 

J^Ij^Shci FrinCliro, Ca l I Torn la. 

>l»rhElilil Iriiido, Lnul, dk niak^ 
iPK- Aatoiiiivtl.1.' and kand ?-rrcw madiincg. 
^[oircm bIi4[h incUimTir Actual nork, Jotii 
uprn for trained men. ffipplovnienE help. 
lllUBlnlrd iJurihlcL free. Allied Sitesv Md.^ 
Hitno rnriip any, _ri>|_ljafcg RtT-rat. Clilniro, 
t^KOttET Srrsirif, Viiliialjlu IrformillLin 
freti. llEtmlHlJmiiit B-errLd Hcnlee IriilJEuIa-j 

PM-Pr,. J lo hfilirn, N. J. 

lEKPOMl^ A lEELiUi'anc NrehElcrt, Kiti^y to 
leum by niall. U'ondFrful p[F[HrrturiLlv mr 
mnnej-EiialilDir, Kam whllu yuli karri, TViito 
fur free iifilkorliml ty l^Ni'klirt and rletalLs. 
AEiiorlean l^iOdiCRpe H<:EiooL, 150 j Plytuouth 

)ii ilg, . I kH M u Enel. 1 r.Hva , 

LEAliN t^Ijiij-UEiHd In riaht wifka. Oct 
our vilninllrliM] Si. no. H-cvcranco, 

ho; rni2!f. Kninvillg, Tc nn. 

fitlVKltNMKNT TijiV^T "s \ art $l Oij -S 1 ' !! 
ipoiilh. .VlFn-wiHiiLH. Prepars ehw f« ncit 
euNLlrLat^uiu. rLumimh rinH'ii t Ion. IplBt ehi' 
iltlonB tree. Writ* linnirrlktely. Frunklln 
Imtitnte, l>ept. ,^:i, rkvih&BtvF. N. V. 

WINMMJW TrlnmiLnif/ f-rffi^ iia|itr, cH',, 
prarilral mothcKl. licarn apil ciiTn In 1 n’crka. 
DJtIhIoii id, a dearie# Dlipl IJ'p.'t;! Madl- 

jon, flblraita. 

aiAK?i II I IT mnney mrriwrjOMJfnS Tbr 
p crvsEfairerB. .^ure-bro wiiuier- tV'rLtc, cn- 
cloilnjt Btaipp. Cutler PuhlUhCEil, HraJlnji, 
Pennsflvanla. 

LEARN Fnjit and carrorl flirurlnit- Fred- 
j)rkk A. fimUh, 3E1H Sinallry Pnurt. rhlraao. 

CIIIIIOPUUV TilOISht hy figrrc"]inmlenro. 
EtAiii KrIiooL flf Chi ncifiuiJy, MonIromerTi 

Aljlrunn, 

HOME ntndr eouries Icadlnr to ilEgrces ; 
Arts upd ulciiCej, ph.iLpBop]iy, odut'aLjan, law, 
Iptteri, Ltieoloirr, nsurtvalefT. ep| 2 tncFrLni^. 
cheiiLlstiT. hualneia smt mtiiio etr«. J^latiF 
othen, lIcKlaky^Jlacigevett UnlvenltT, Hii- 
nigg. 

OET IT. S', atbVcrnirr-nt Joh — ilarl SIO^* 
tl7.4 hiril]lh. Men-'in!t|irn. ai!e iH't.'!. Arc 
you oil all-tie for cIlKiliLliiy tcitl Oet nur 
frre qucal lonliakre- -fl-nil <ntl. No nlil3irntkn 
erbatCirr, Inilructlun Bureau., 1(H, St, Lnu|i, 
yriisoirTl. 

I', F^. OOVfillNMENT PualElona, tlTint- 
Siono nml lip Ei year, LuE our expert fforiner 
frQTrrnii-icnt riant Im'rl rrepare you far a ]ni- 
I II ion In the railway mi El lervU'e, rurat car- 
rier. poit ofllre, cuBl'arrM- and uEher braneliBB. 
tVrEla today far free honktet. Dept. $, PiL- 
terron Wr-hool, R-irhcs-Eer. N. V. 



CARTOONINQ— COMMERCIAL ART 



^lODEHN CartMaln£ melbailt. St, 
Coopcmlro Rejeurch Compiuy, l£s;S \A'aBt 
I4tli Street, New York- 



r-tUTOOMNC, Bketehimi. drawing fnr 
aiii-rrl iwnirnU, rtf, kivarn. m-vr li'IU 

ElluHlrittiorct. ikeirUlnr iiaper, peni, etc.. 
fl.'iO twr*tEi*li.L Pratiu, L'luhtwt, 

tVl HC, 

t'.UtTOONI.va Cotir:»p‘— li'l kumni, 'nid 11- 
luFtratlnni with druwinc tH'ni end pen«'ll«, 
SLlhl eniu])]i-Le. rkoveU StEiiIloa. Iloa 0|0-P, 
1 liillywiatil, Pal If. 

HL’NT.EllK]>i4 MakEna: nioru'j Bkelrliinc, 
flEinllratInji. Eiperlenro unnet'ctiary. I>e- 
talli free. Paliloy, 421-C KlnLorli Bldff., 

St. LmiU, ^fn 

AN'I^E.VTED rjrtonuA, New fiBclnatlnit' 
prnfc!is1un. Learn the ii?frels uf cartoon 
drijwinic at huino. Film [imdureri paying- 
ht£ money. Purtfolhl frw- Write. Serra- 
larr, FthiLOKraplL iBiRtltuEg, lirjEli lIolliywocKl 

ItUil., lt<ntyvr<iiJL|. I''at|fnt-n1a 

.t.W.4T>nrit CartPonlKtH raii earn iur*.OD 
weekty, niiara tliiie, iliiplkailna curt«nki ail-' 
H-rt 1 4igrnnqtn. ,; n m Symllcii. l e. ,-\ikvk, Wla, 

fULOll!i5 — Fa-t drylrm. New crBff* work 
nnltll. Kttni,| n rent htmip for I^itor renl 
IIbI. PyramM Hup|»]y Co,, IKD BtHil^^ard, 
Luna lilnnd City, N. Y. 



AOVERTiSfNG AGENCIES 



INCl^ plgplay a^Hi^rlli^eiaenl fill tiiagii'^ 
eltieh, i'Cqr Sil’f- 'IiVihniI'n I'opijlar Sm 

-Mlnnlk rlty. N. -3- 

LF.^RN Adcertt'iniE nuh-lily at hniiLO, 
New easy practical plan. No text IhkiIii. In- 
torMtlua tiooktet fieo. I'aKe-Daida Schnnl at 
.VikertliLnt:. fiddl MkiLlifutL, Dept. fliS-U, 

E‘'l'lleagn. 

FREE — New Advert Istri Hate Rulde, 11 
paees. I-nrIudes ccery thing. Lowest raEc-t. 
E. H. llrown Advertblne Agency, 110 S, 

Dj-arhnrh, t*h|cai;e. 

ATlVEHTlSE PruDlahly: fl'r rearhes 

iS.Olla.OdO ftimday neivapaper reaLtori with 2L 
word ud. NciviEtaper, inairaLlne rate-gi.ilda, 
free. I'hkago Unlmn. Agericr. ^JD We^t Jack- 
kon, Phlraga. 

ADVKim-SlNG Placed anywherr. Ilclp- 
fii] free sfrrlca. ItoEa guide JMofc free. 
Raker AdrertliLug AACucy, IhD VV, MadEdtm, 
OiLcngD. 



FDR AOVERTlSEFlS 



tidoii Nittnc*. (:i,uii— pmo, Udi- 

yrr-4g ] .i jljljD .Mkhl |jun,.j5 1. [„ nUlj5^ Mo. _ 

WPErl.tfjKE tVHttpg lettvn. nil” 

verfEirliient* and folilcr* <Hi apiirxrt'al. TUnmcf- 
Mrh i^i.kmiklhif Ailrnry, flfudlnm Ava., 

VcHltVB>E 4 JWn I Hjl ij . 

s.M.ES Lctlnrs. folder <. cirruEar^. adier- 
tl'roithU tthil pfanplete mail cntripaljini 
pTaniiffil and xrr3tti“n im fmiturio ''plm" priif- 
Iti, fijr ym. W'rit« fnr fvliFvr or Bend deialla 
now, IlitytivDnd VV. W'alter, Bin Rld£4- 
wQiid, N, J. 

Ad tVoRlyS S’! MaaiialtLeM Sl.OD. HcKHlall 
I'miiEiany, Rnr I 'SJ, flan t’^rttncliCn. 

AllVKHTISE: 31 W'ordj in 3Sd rntwipapen 
I III. LIkIb free. ALfvertUliLg Henlce Uu- 
reau, 4dl>D Dreiel, Chicago. 



aU^INCaS SERVICE 



ALL Inlarnatlonal legal mattar.i. LIr, 
VLrl'i>n<'B I'rleLn, Mexican Altar riey at Law, 

P. O. Rne 13J M, Juaree. MctIhi 

MAM'HCRTIT minf IHlU wordB tCn 
nCM'B.. VllnEroataphlPk. ariiiteBBlng. talei 
letlei-i. Ilanirn Sl cm.i4:rtpl i Ic Het^ire. tUl 

Larkin, Han FranHM'n. 

WHERE To tmy anything — Manufarluren, 
wholeialeTB. (cplnl. W-Klng. Tll3 

l.akevlew, Janiwthwn, New York. 

WK Mail ■dn-ulaTB pmnipMy, f3.i’J4>~lllhq. 
Etaplm Serrice, Shawano, VYli. 

HKAMJ New tcchniniie (n wIlrctlnB hlUt, 
No ''ivitum" lidt mudern eajh-l-hipe-ller, 
.Vdaplahle lo any huBlneji. Folder free, 
NiiLlonal Ru^lneis Syslufua, S S. t!allegL^ 
.Vkrop, Ohio. 



H E1„V W R E Cbrnic ri ; fees 
f'lrni^, Chai. f?. Uuyer, DDl 
w 11 ml £1 cum. Hrl, 


BFjia ll : 
Market 


free 

B|., 


nUBBEH STAMPS AND 
SUPPLIES 


OFFiCC 




CIFRIEION MmnCiMl. tme — F hmi linen, srir-. 
TiEree : 3 , 1 (' nnin. Blimp Work*, K1 1 HrmJky, 
Pemrla, Hi. 


S L1NEB £lc. Knob hamltea. Pada 
Owl, H4V2 Nenw-(KHl. Chlcagu. 


!0c^ 


NaMT, Adiireiii, 3 llnea 


Sic; 3 


Until 



35e. I5unnp Worts, AtihuTn, Naiir. 



printing, MULTIGRAPHING. MIHED^ 
GHAPhING, gummed labels, 



t|['.\LITT Prlritinfl — Lnwcit prlrCa] Heard 

Prlntpry, HJ::j Eaat ftlith, Chlrasu. 

DIsTLNc'iJ \'E Printing lor the dlseriin- 
luiLtini! LniKvtdiial. huilneiB, profoaslnn nr 
Lnitij-tfy. rominun I ty 1 ' rrug, K uw a h ce , 1 1 L 
I'UtlEl'I'l, Sl,ilil I'lwlqaald;— S-‘nj cmekiieB, 
ti.VII lettrrlicii.iJB. itrdl hll|tieaiJ«. :tfil) lahelf, 
iiriii laLiBin^i fiinis SdD iifiulcrfl. J’^uliLn, 

]jll3 W'ino mu ChJi'aFiD- 

U-nTKltiE'ti.'ULS, Enhclih^ea, apptntal 
lM><-ikJ cU, Idw prkeil. Sumpki free. VVIIlla, 
J^iX,,C_h " f r na-n A ^ e. W, W^, Itna r mhe, A'a. 

"Nf’ST VLl'L" £40 rSIlrrE^,. U'Hi cnTclorMia, 
SI . Mil, Auilrc.rprest. 343 Pi-B rl . New Vnrk. __ 
Labrli for I rat, SiiuiiJca. 
I,aiic]t'rri, flki.HTT tfulmhj-. Clcrfipnij, CliLo. 

IdtHl' l,KTi:KUIII':,VHa Or enveloi.ica 

S^,3-V, Aircnli wanEcd. Advance,, 4719 WEj.- 

rmisin, .Milw-aekce. 

1!ENM1 C'lr-TiUr* [irinteci fj.llil, M<»1 - 

pahl- Miller PrlnUhop. Lan rciwc. K anMiP, 

HIMEIMHIAL-IIIMJ E,4'1tcl-!h. Ui.llu LU'i 
l.tHlij. }h,% 7n, win . A. rErifjj!i.^n._ N- V, _ 
lyrj LKTTK]tIlH,'i1flH Ih- rnvelopea Hflc^ 

1-io|h ) 1,fl rt. IHvliiird*!. Sjriw, <ltihL 

Itl'l.V.HIlN.VlSL if I'clfpil — t'litiLjviii. paui- 
phlela, ljnHil>,lilf4, rlrrular", fartiicy, loGlcb 
piailrinrj-.v, Si-nil Buiniilo nr dumray fnr 4]ur»- 
Fallon, Thro, Umiek ik Co., Zfill MjiyEMik 
,V>c.- Chh'aiiu _ _ 

.vmiem-:'hnisi.tic uuiiiiy urinfing, iidbb- 

e4ie1.jk, Snnipl-ny, Mo^^cnger I'reiB, Rail- 

I Fun Sna,_ N . Y, 

HOSII l.ctLfrti-i'mlv ll.3il per Lhuucuodl 
hlanninL t'l dealers, diiuv fur lainrkH. 

Xt^anjiey ,^.l acuflitim-n ,^N, ] Vak, 

J-^.VVl-l Mu hey on prlntrd rlrrufirBr f'ddrra, 
hiHikktvH cic, fiamF'LeS frci: I Fantui, CSl! 
Wimth Itfarlinm. riiirago. 

lEi.ll>fC, VTaaaJ.lric, priJiitihlci and raliil«ff 
printing lione GUkkly al' li™- prkrp. Ihlr 
jrhQ.OdO ptanl U ahrayi rvadJ fcif servlre, 
Ilpo Mranlur PruBj. 47fl' AtlanLIC Av«,, ILjB- 

|nn. Mbtb. _ 

ILLllHTR ATKIJ M Im cogriLEth Eng. Ikohi. 
folders, canh, Ictten. Cumin cndal art work, 
Hetid BtaiiiP Tiir Hatnplei, Popylng. rhtarglnjt. 
CmamcrcLaJ Art Studio, fltli li. Ciilifutni* 
■St., Pasfldenft. Calir, 

IlNlU CiVltDE^ TL1>h. llluBtrateil printing 
rcBHonahle. itraiUhaw, 331-1 llimMii i'tilragu, 

mill LETTKItHEAl>S. Envelopei. ilale- 
niei-iti! SLID pluj, ppjtage. 1-EAytnenijB^, Ntw'- 

l-uirt, Nrw York. 

7)41011 ELEfl.ANT Enretofie rUu*, S3.!1d pre- 
pal li Circulian. gfatlonery, rank. fivlikrB. 

Intiela, ktw tirJceR. SiLiii|ik'B. CouLltirhii, 

HarrlBonburiE. Va, 

300(1 m'BlNESS Cardi ucaFly printed 
tl.'U, Atlaa Diftrlhutlng CP-, lAl-l H#d- 
forsl Are,, Plttiburgh, T'a. 

IDOO nuSENESI^ card case^ It.liQ. 

Mlljrr.^J^ri htcl-. ,VEEililer. Pa 

IlKTTEIt Orado jafluflng. reMimaldc lirkfril. 
Free Mniimifi. 1-lmomnH- Preii, LcMUa, N. J, 

DOLLAIl Prliiterj' natimi wide mallnrUcr 
acnlre, "l'lu»lnei:i netexslty'" Iteinp tl-hO. 
^iriililei. VanDiim IVnll urnreaB, t^lutahlluhed 

H071, iftlflWa, Tlllrirds, 

,100 CARDS Sl.OD— ItuBlncia. [lerBoruil: 
UeEnie. VauDorn Dallarpreia+ Octawa, ILIL 
no ] B. __ 

2111 u:iTKiiiiK.vi>s Si.110 — imm wiijce 
Oiirl-M.eid, A''anHarn HuUari'-rei*. Ottawa. 

lUlniik, 

2.10 ENVELOP FJ5 (l.OO — Upuulallon HOi 
Wbitrwocc. VanDora DoilarpruB,^ Ollawa, 

IllinolB , 

310 STATKMkNTS Jt.JiO— l^iAFA cnlti- 
i-Lj|er| Ihitnl- VanfioPt iiullarvre^a. tiUin-a, 

IllinolB. 

miy PAItCO.,Pl>ST LalicJi |.|JJll— 
gutnlncd. VanUii-m DoliimrcjS, Ottawa, 

IIIInplB. 

210 lELOTTKHR fl.DD— rhulre ml- 
iiri! VanDom PnlTarprriHi OUawa, lUinnP. 

amt sinpPJNi;v hitfi ii.ehi— i>eprii*uoi 

''ll'*. Vanlinrti Onllurfirr ^i. lilla-yrg, lljlnid*. 

nOLIj.Ah Prlntcn^ ciLBluiLierB have ei- 
preised conflilefjce ; finkri>4 illpBcL; acknijwl- 
e'lged utmmt pal |> Far lion. Van.l>iirn Dollar- 
pm^B. OL14LW4. ]|l||t4lB, 



PRINTINDi outfits and supplies 



l^HINT Tour own cardi, ititlonerr, clrau' 
lara, advertising, rtc Have lomiey, KMJf 
fu(ei rurnkhed. Print fnr ntharv. big proGts, 
Juulor preii, tf>.tlllE Jufa ptwAiiB, ill, -S2B 
up. WrEle for -iktaUi- Kcltey C4.„ 
Mgrlden, Conn. 



POPULAR MECHANICS ADVERTISING SECTION 



39A 



limSUILT PrcssfBL jrUirBtllrfrl itkt- ntw, 
lint Kii,-hjiD£e JllO, 1C:!. OrlFFiL, .McrlLlL'-n, 

CiHTim'ltt'ut. 

JMSJJ i‘T-friia, tj'iifi ami coruijl-fitfl pi inlets' 
Bti|»Eil ktvJ . Advjjt Bi)ult»ment ynu Fi'Ot'd uni) 
ne i]unC.p prircK : uc frniH atatiip Tur 4'itiil ti:ji|>: . 
P, QCi-Ai tt ColumhiR iit., Nfvv^rk, 

N. J. 

T'ltINTl>'W rrfissM?*. AUEHillfs. 3o tiff ctira- 
plcU Hatj. Pa. 

PlilNTlNG Outflta — PrejSPE, lyp^ itippli™, 
tj‘p6 ra^-fiUles, liieni] Hiitnn for mtaloc. 

aTrMlcl PrciS.. yprli, Pcnna. 

FiAKGAINS UEfiJ [irfBSVB. type. i3tni3 

jLainp. lipi liS^C tijfi^jrLttgf . ^Mla^ 

JELIILtJ Vouer Oiaii pf-tnljinc fi^i- fl.llHI, 

PTlaiA all colOraf Krt'c IfAnJlprei*, 

B«x 101, £lja?nmL€Tilu, CnlirDlhid. 



TYPEWRITERS, DUPLICATORS. 
OFFICE DEVICES 



KTENnij 1>un]lGaiors lltd ihdW liird 
prinllFiR Eitichlncj. Nnv niilitilnca tlS.50 
up. l^fllallB free. Qi]nac[}, Box 3^13, Wiab- 
i? gto n. P > 

BATING, ^■Er](lnir iUc| nUntl»trlhi( ch>- 
vlc«;j. Writ A Fdrd CflDlpiaT, BtlaEOl, Uim' 

npctlfuiL 

TYPL'VVRITBIL tlX MulUeruph, mlniiMi- 
rraph, and olher onin] oiBehintE. WrLlE £16 
jPru l.t t B M ii .,_17 0 Nort h La Salk,, Ch lfB£D._ 
I.NCllTiAHK Buiidfi*. "TiflpJtDBraph” 
rotaD' atcncJl,, and Cilin dupll^«t«rj h.'? 
tu TiE7.'iA. Frinis an}'tltLP^l. Tyiim’rtUen, 
ptnn^d, rol«»r*. Folder flre- 

PlLtEAurK-ti Typc^riier ^Supply, SuitA ^16, 

PittjAur^ h . Pa , 

NEW (I.T!] AuEoiiiatIc addin i maK-tiJne. 
FuEIf £uai->tii|.BBd. Ila^elt, l-l'^SJ HoUvnuod 

AveciUfl, tiniiiriNO, 



PATENT ATTORNEYS 



J^■VK^■TOEt:^l JSftiii] linniectljite'Lj' for Fflur 
ropJeA pr our ni^iv fif'd IjcH'ikii. "Pat-em I'ro- 
tvrtfi>n“ Mul ''HlijUifisittonN OIL fi^utns ap Ih- 
htpiJon.'' HlilV'i.’lj:jil of KitertstlnB 

FaTtB. Thty tell iLuvr patent Io^'e l^rutecL YoU; 
kind nf skeleh or rnuU-rl needed; Elriipic elepE 
to lake ivilhoot. how Burcv^stul inveniorB 

have secured Unancia] a.iRLatarirB.; ^h(HV jnter- 
PEUm; (n^enEigna; lltualralo Inipoi-tant itie- 
eltanlf-al With Ijoiika <ufH al»o 

trnd Free Kt Urnre- at titeenElw ftirm lo help 
e>.E[ihthh dRte Of difclcMuro. JYuiiipt ai'ndi-e, 

j-r-iLjiunaO I r ror:(^ jtpn’taE iletdried |iayuirni 
plan. Strlctt-iil acftei'}'. Thlrtv-iJJi y^'niri' 
oxChBrlcnr-B. Hluheat refe^eni^EE. Write ua 
[fjdey. ThA Facta In our tK>ok; arr ivarlh 
linJtinF |i) fltc Okon with B Kuo<l luTnillon. 
Adktresi: VicCui J. Eiina A !!□. , KeEBtccD'il 
T^atent AFtotneys, 4uDK Victor Hull dime. 
WnahiiifTCon,_I>, C. 

PATK-NTH. l-^Txriecl yuur idea hy atcurini? 
fry* "'lYcKrf of Ink-emlon" ToJrki. WriCc 
K, E, VrtxjDian. JiTl U'cKji.lwjird Bull dins. 
Wash tngtof LjL_li._C . 

^ "path; N'T Uwi-rr; rhiiiler. V. Harlcn. 

4303 Kaaiyoa Av enue. U'a f fi S n ;:ta n, 1 V t!^ 

I'R.tl 'Tft’A in eutlon* tl'i'W EnIrHhlo l»o- 
for-e polrnilnfi- Wtiiit ftiLtp- j'chii? Write 
tHiarteroii Jnsiltiiitf of AoiorloBn irumtoTh, 
hept, 1J5. W aamurton c . 

IWliXTORie — Smalt iifay hae 

lance OufrilneiTliLl iu’M«iLh|]|Liiia. It^'-^ite fm- 

inedlatdy for tu;TV Jcl-l' hoik ^'Patent Giilik 
for the InvtnEor.” and “IteeoTil of Invi'n- 
tlcoi'" Forrii. Ba-Laja me dan£eiuuj in t>Bti'nl' 
imUtm. Fn'e Inform a.E Ion on liotv in rirkV 
ri,'4.'d- Cliirru-e .V. 0'Url(»n, Adiinn 

J hi 3 3d I nt^_Wa s|i1 n Eton. H. C . 

'"'IN V ENTtlll'H liulile,*'' IhO rncrhonleal 

inm-firaenla, free; advEs« on ijiilentinn. a ell' 
Inff Inveiillofis. Pmnk J^-tdOniniiin, Trihunc 
Bklg-, Stw YdfIi. 

PATENTS. Hook let fiee. rcffr- 

eiwea. Boat rcsulla. Prmnptnoia apauPEd. 
W«tEon t'. Odkuian. Patent Lany^r. 71^4 
Migth St.. VViElilnston. D. C. ___ __ 

A BETTER Beal for In'.entorH; TAluahle 
inonuraelurlns ond bbIcb euftiteatlona com- 
bined with slclllful patent protertLon. My 
fco to aetiira! poL'ent £ri(l.Q{t. Trade-niArka 
rPKti-.teTerl *35. dd, Cnpyrlicht *6,00, 23 

yeora patent, omtLneoiLinit eiperleiiee- J, J, 
OMlrlen, iftS West 42nJ, Nofl Y'nril. 

I'ATK.VTIS F'rwurrd; trade markH reaifl- 
Irrod — ^preliminary advirB furnished without 
charF-c. BuokJet and form for dlacloalnji 
litcE free, fnlnji I.,. 3fef^|hran, ftHI.A 1 ri- 
te rnB,t1 on bI Bldn., WaKhlngtOft, Bn C, 

1- P. HANl>m,flI, y02-B VIcTijr^Biil] d^ 
Inc, WashlmriDd. [)- C, Low coal. Book 
and InforuAtiMi fr««. 



I’ATSvNTS, InitrurtlOnS ‘ Ha* to FUth- 
]Jah Vour RiEhta" and Funu, "ETldciu'c pf 
■Concept ion' '^i(Mit Free] Eancader. Allwlna 
ft HdiiiiubI, 41 1 Bowen BulJdInf, WaAtilng- 

ton, H, C, 

JNVI-JNTURS — bSend for Iree Oeoklel ''PbI- 
cnl-ScnEc/'' In Formal Lon ha^ed Dd 61 years 
eapericnte. Lacey a Lucey, Hept. 3 A, 63^ 

F S’!,, ^Va^hlnalon. B, 0, 

liCON'llilV For inventorA. Write for Iraok- 
let. TJioj. H. Johoilon. 6i3 F fcl., N. W., 
Wash Inc ton. T>, C, 



FDR INVENTDHS 



FREE HwJk ■'Ii<WT to V.vt Pitentj:/' with 
fl* month Erlal Euliaerlptltm. Semi only fiOe. 
^lUCTlean ^t'roeniin. He S 1M3£. I lLrard. Kana. 

HAVE You a seumi, praftleat invention 
for OEtIc, paIcnLeil or unpatenl'ed.l' If M, 
vL-rJte Chartered lo.d:ltnte of Ariierlran In- 

Sj J lept, 4 .4. Waithlnjitni], P. C, 

^ IN VENToks — Niuatl Ideas inuy liave 

larae coioiinfrclat jjoHslhl titles. Write Im- 
mrdlale ty for new ftre hoi>k "l^aimt. On Life 
for the Inverttor,''" and "Herord of Inven- 
tion'' form. ULlaya are [LatuteiOuS In paleiit 
matters. Free InformoUoh -on how to pro- 
ceed. CTaTcnro A. O'Brien, 333 Adams 

Hu LI ding, WaahLnutonH !>. C. 

INVENTORS; ijchd, tiaiiiecLIatrly for your 
eitpLcif of pdr oew free IjiKika, "I'eteot i’ro- 
lectlou" inci "StiJijiedtltHij Oft Relllne an In- 
vent loti. “ HUty-clJihi tiaicea of Interest In? 
filet*. They tell Mw patent uwa .piotKl you; 
hi ml of ikvUh or nunJet needed; sltunle SteuS 
!□ Eake ivRhMil nn^t: liDw Eucres^fuli In^cnTpri 
liave -BcrurL'd lininelal u^Etatonce; ahow Intcr- 
estlnit invcnUuiis; lllusirrate imiiortinl nte- 
rliantral □lavcmcnla. With hpuka we bIep 
B ond freo Kvldence nf Invention Form to help 
Calaljllsh date oF dlarlOaUre. I'rOnipl stnlre. 
reai.onable feea, Epertal deferred payment 
plan. KtrlctcHt Hccrt'cy. Thirty* all rcaiB' 
eiperlcnccL H inherit nifeiEncBB. Write ua 

today. The facta In our bonhs are worth 
ihtHiey to the ni«n ulth ■ Bnod Invention. 
Ad^irpiBl A ll- lor J. lvv;tns ft l.'rj- . ReiiUtrrOd 
Palent Atlprni'J'A. llJlIi A“ietur Huildina, 

IVashimilTjp, 1 ). t'. 

INVENTION Fur jaK^f AVtHe Inventive 
Age, (InrenfivO Trade Joutnal | , Carlsladt, 
N. ,T.. Immediately I Inventora rermujiiiend. 
ItesulLa. Copy, rl iiiie: tJ mnn t ha. Hlollar. 

IlKVELn-P Yniir Idea*, cy^niine *1m||fl.r 
ndtuntj fiife per copy. a. av. Ftanet*, ttino 

Itiini* A iCOUC. Jl<^troit, .MErhtjjJi t, 

To IhveutotH: IVe fti-e Lu ilu- t'o 

puii'hiae a gwii Piiicnt, prefer^lily a Fivt fttid 
ten rent Ati'ira Item. Will puireLiuSr uu[rl!:lit 
nr royally'. Pun'haalnK Agcnl. 3 LI Froml St.. 

■Vh'i.v A'ork. TV. V. 

SELL Your fiitent thi-uiivh a amalt rdaical^ 
Fled ad in PetnuLar Meehan LcjI. .Aliiiiy Lnvantnr* 
FiaiO found huyC'LB in this Wuy. AaK me for 

[Hrriof — J'JI Ktmll.v ECnd It (rj ypM, P. W. 
,Tcihn>pn. ■Manager, rsas.Jdtd A-ilverilsInf, 

jm L , Ihitavio st,. ChLe4iKO._ 

INVENTUH'M tlnieersal' KtlueatOf- con- 
Ealns Sun hiCLhanlral moifiitent:, ; r.u per- 
PcOjal ntoi'lun:^; instrueiioin a» prueurlhg and 
EcIIJrig palejila and select lug an uEtornay. 
etc. SitgEf-lE di'iv IdcoE. Trice SMUt puKl* 
paid In l?.S. Addre.^E Alheit K. Bietrlch, 
31 1 -B i'pkiradD lildE. . AVa,hLngtnn, B. C. 

VNirvf LNTKIJ Ideas can be Bold. 1 lell 
}Ou how end Fielp >'ou hiaka Hid HaEe. Free 
liflrtlnilaij. fropyrlEhteii. I Write W, T. 
Greene. 041 Barrhter ULeti;,. Washington. 

i>. e:.. 

I SELL Pitlcntji. klriratillaheiE In 19(10. 
Charlea A. Scutl. TTaE'Al OarstHfl Ava, 

Itorhesfer , N. Y". 

IN A’'KNTflUn : "Alalilng 1 o ventleuis P^y." 
eui 33- page ILluaEratcd UddL;, mailed upon 
receljjt at 3e iHiiiEaife. r-re-irDnt TdiiI Com* 
l^any, Tli'nt, K, Plnctnnflrl. lihlp. 

PaTI'!NT.S. Low eont. Hook ariH| Itifcinpa- 
tion free. L. F. Itandeilph. 30'^ -C A'letor 
B«l]d|inirr AVathluffioh. r>, t;?, 



INVENTIONS WANTED 



SA[.\LL InTeptlon;, wanL'ed hr manufac- 
turer;:.. I']| help you sell your Invention. 
t^lanlDj Hull. T320 kluclld Av-e.. CJevoland. 
Oh lP. 

INA^ENTIONS AVanted— -Talenlfd, unpat* 
ented. If yeu have an Lde-a for nale. write 
flartlcr'B, Inc., Bax 32S-E. Bunsor, Alolnc. 



PATENTS FOR SALE 



LLKCTJiM: J ack-D-L a nt'e rn light — 

IJ.tJOiS.:::)] itilright. royally. Irving Hqjltns, 

Ifi :; I^ark .A I u.. VVoteoMt^r. AlaBS- 

GAlf Mantle protertor. Ideal for portable 
euiLrEoor lanteme. Fm|| Koobnlek. KLewart. 
Minn- 



M-lNFFACTIlREItS T.,e«k]rL£ for pew 1n- 
lenlLiina should write AV. T. Ureene. 93Q 
Barrlator Hlilg., AA'ayhincloci, J>. C. 



MANUFACTURIHQ 



SfANlTFACTl'niNCx. MudeN. ■Ilt4. plamn- 
ingB, hruiawerli f c:a;itLng moulili, Sianip 
fur Catalog. Baumi iMetal f>pBclaJt.leE, K^P- 

MB City. Mo. 

M.tNUFACTUHlNG Hi ex and uiodela made 
oL low DOit. ,7. ,1. D'Rrtcn. l'atent-I»eveLo|i- 
ment Engineer. _]1Ht AVeM _42nd,_New_Y'oyl^ 

IN'ViiN'TlONld MaPufaelulted Ih any quan* 
tity at low' eoBl, SlBEnplngB, diDB, modeJE, 
etc. L slime tea and free eataloe. CreseenL 
Tool Co.. Uapt. X, CLneinuatl, Ohio. 



MODELS AND MODEL SUPPLIES 



MODEL ^laheriF Bevlee you utake your- 
Rc1f. rusL In metal smiilL parts for alt klndii 
■of mode La. Ihslructlvc. hocigAdc o4fcr. 2(ic 
(Cu]n.si hrihsa plana, Inform* tlon. Sta. 
"C." P. O. Box 50. BfOPktyn. N. Y. 

'V'ACHT FUtlnga for Marblehead 
and Clasi-A rruxlct yacht b. Illuatraled list 
free. A. J. Fisbex, 1002*1 Elm'uh Are., 
Rdvai Dik. Mich. 

R_lILAVAV ifodel (tippllDi — Tfaelt. lia- 
na la. lueeri-nollyes. cava. List IJe. Cnn-an 
Hatlivay ^iodeLi. Rtemfprd, Conn, 

,AfOHKLM AKBRS. — .Magaclncs edited just 
for yiHi: The Aloddmakcr and The Mudcl 
RaiErnilcr, Klfher. fl.fiO per year. Dolh, 
13.30 per year. SBmple of either. II! eentj; 
hath, 23 -cenla. Modelinaker Oorp, AVauwa- 
tnjB, AVIi, 

MODEL Alrplsno auppllea. klla. Aletali 
for hornerrafteri. PrleClista A’lctor S[if 
rill Hies. New-ltqrhFlle, N. Y.. 

UR.AliS Geur* and model auppllex. Send 
for catalog. The Pierce Alodel Works. Tin* 
ley Park, IIL 

MOD 1!LS— Your Ideas developed Into pvac* 
Eleat warking modEta. 90 year*' iueceisfuL 
rvperlenee; Ihuu sands qf gatlHll^ rusLoincrj. 
Confidential aeirlcq cuaranteed. Bank refar- 
?nre3. .‘■lend .He pchstggc for £3'P*£C IfOoK— 
''Maklpp Iru'eintlnna F*p." Creaecnt Tool 
Comrinri.v. llept. V, Cjpidn net I >^_ph 

MtillKD livomotlve icale. \-.nn- 

f].y luedC- PitrCleUlars, rastlns Hsl. photo, 
2.~>e. Little Engines, Eoi 13. Wilmington, 
f^Hfornia. 

Model a-^Duild 1S“ Flyinit Cluud, 

Cnrut Elution or Dallcan. All malCtUl^ in- 
rJuding full-Bized plana only from 

IJini-'H'll. 339 BouElaBO Ave.+ Portamouth, 
A IriHflig. 

EA'BAVS Engine cnIbIde (No. 31} nr Bup- 
plj rata leg I No. Sol [lostpiilcl Stic- Kvray- 

iiiej.co. SB N, Cliutnn,. 



HOME CRAFTSMEN 



lA'oOD Tot hnineeraft, archery, boats. 

r^laiog f rfi^ s noif Mvo od. irunEnn, Mp. 

riA'K’lvirlr- Grandf^ilhe^r'*. hanio. shelf. 

Mill Id ymtr uwu a£ llHU'.ancH have, soitie 
with wonderful ehiinca- Fill I dlrCi.'ttonK Fvir 
H dime. PailleuLars free. Clock Conti'any, 
wtalinn n. Fhlladctphia. 

C.ATALIM7I:k, Wpinplcs, l^nihcrerufr i?i3p- 
ply Cn. . Htallnn '"B."' Long Iteaeh. (JaUF, 



DIAMONDS, WATCHES, lEWELRY 



ANA" Average watch thm-ouchly overhauled 
*2. nil — ituaranlced. We hny old gold, wateheg, 
jf-nelry. tyntyme AA'jtch tlki.j itoi 099 -A. 

(IhtrAgo, IM. 



OLD GOLD WANTED 



C.lJiir For gold, tcclh. JcfVflry, watcFiSi, 
High prlrea jiald day ahipuient received. 
SatUfartlon aFjj.DLulely guaranteed Or artl- 
rlea cheerfully relumed. 1 n F'drini t'ien frCe. 

(’IhFagD GuJd Smelting ft EeAnlng Co.. 35T 

Cham pla in ljldg. , I "h leavo . 

MAIL V* your dl guarded Jewelry, gold 
rrnWna and hrldgeg. watehet. diaiinoiidg. sli- 
ver and platinum. New hlfjh prices paid, re* 
mitlariee mailed Immediately. Onoda rctumed 
If OUT oFTer Is rrfuKeil. Uni l ed Smelt in*r 
AVOrkB. (ThO Ol[l He M able. I ItiAcketl hy 3U 
years nf experience. 3V !6a. State ^t., Dept. 
Tl. Chteago. 



TOBACCO 



HAA'EFT Oronokn and G-otri Leaf chewing 
Inbarro. 4 pouucH i4ubae amoking 

n: pounds tl.lQ pMtpald- Belmcnt Farms. 
Chalhem, A''a. 
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POPULAR MECHANICS ADVERTISING SECTION 



FOR MEN 



ClKNl'lNK Pammii haU — (hrifiT fftjitj 

HiiinljT44'i4rf:r tn MfiuLh AjihctLi'i Jih^l iJUi(j 
rrmrnjam iUrTKrenc^, Wrjli* iujinPilliHrly, 
('arl«j 1‘alu.L'iOj tluliniil'i'lab 

A. 



RAZOR BUADES^SMARPENING 



I,C>E|K — Li'jil Eluuliltf ei]|tp lilup fitmlPH rrif. 
I'ltkllulLil. SjLtLifai-LjulL UUUriinLctjJ. i'l lAt-' 

^aii, Anlrl, I3 ^. 

IIAZUiL JSLaJ«:3 — JlunjlrciS^ 
dollar, 

B"S1 ib^ultcrii A^^mta■ RalMinriTf. 

~ I DU IILL'1:^ Sti'til lluufHltidUP likriiMt H.IHI. 
(Tii]:ririinLeLHL ltu,[h[)«4. li-ub llHy,, 

AriL 



TATTOOING 



TATTrnilNfJ Outfit*. FucuiiJi'i, ift""! iiriu- 

triltd h.'it- "U'ttipTi.^' Pui'llinni, JUp' 

m.ijjl, 

Ml M O t ' li I'rtilllH fUiiEoulTiif r KPl i?gr 
fp'r ||l||jiitiiiPiL fold^t! riilPiLEn TbIUji 
Ikly HnwEir, ii,1lA ttntiflt f^l'ule, iTlItbsu. ‘ 



SURVEYING INSTRUMENTS 



^:^•A!l.\^TIvKll raituri- rdmllt Ittplru- 
lucnU. for rcnL (wIlTi purctiii^e «|iI|i«lI «r sala 
(raih ur tcruka!. In |in|1ciJ 

idalcj. Trn iliij' free [rl:*[. IJln'Ml ullow- 
unrt far uld I n»t rumens f. Hnv^f inimry by huy- 
ln« now. Write far new Hid M-Uli, Warnin' 
Knicbt Td., ]lfd ^'U^lh l;J(h I'hlinilt^l- 

jihla, Albnufiflurrr.t i^lrrllnff Tram I In 

jiflil Larele. HpuJquarf^'ra fur rf'i>Blri elOi 
luukr aurrcjlnr Inilruincnla. 



FDR SALE— MISCELLANEOUS 



SmK'TRft-OTtir Ibdit* iMtl ijiii™, Mdi 

CriHJitir*^ ufi. 4-1. Dll Al<inl* 

«9. ^UIf Tru-'l]rl]i. llouBeffll UulliJ- 

Inj. T^>n ■Anjf'flfn. 

Air I'uhilU'bHhthii — A ntfi' Ir'n,'',* tliltf 
lilt loiluilry. Tti4PU;itiniJ^ of itfiiturtunLllp* tor 
far irflh^t MJCit, tJKt yiiLir ^tarl ivlMr ifMniikte 
neiv booli Iny K. aV. |[(e*ln*ilt.. |nwl- 

raliL Rouul nr AttThiini<'i I Teal:, Iliwitl CItll, 
IfUd K. OEiLiirlo l;SL^ ITili'iuo. 



WANTED— MISCELLANEOUS 



TAKEl For atnl nili'riM'rrjgipa. lilnurillar!', 
eeiatere*. <UdL' TuLen, drewinri ael^i huiacV' 
Inn. fPlL-hlitlr iJitL'rutitntLfi. marine lidulfi- 
nmiit. |ir]eKa jibLI diy eblfjjiienl re- 

relffn). S-allnfectlan *Wirapt*ieil irt i.(il|ijiu'm 
fllrnrrulty n-tutrtuiiJ. Ehiian'^, lilHll! Van- 
Hurrru Chli'eaf*, W'^ ret^ulr mlrruittiiiea. 
truiiilU. 



PERSONAL 



W’ONDKIin 'L: Stool hair Iwm- i*ni' 

[iiotea Hew ifrnvEh, fortnula ^Erilil. "'tteiElb- 
W'c1l|oii. Rpi'liPHtcT. ^^^w VotW. _ 

I'RMHPblHl Flit rb| mil tu<'f*f|vie IJUilneaa 
■ I Ivume. Atamii. Lonit Initltulc. D-UHLI, 
PHlaljne. lLllnnLs.___ 

UAh{ 1JH Ulidr'9 shmiTJnncil hf'rrL ie: eiirtL 
Pi-Iter tVeUerr|u1 alj Ha-kfurt l. Ill, 

IMTM AN a hi] Iflnmln 9leu-.l pennle-t tvinll- 
tiL VI' III nay up fa tacli for pmnlen,. 
unr. ITerteln penniei. wnrth ^Ijlt. Lat[>£l 
I La Line llh-- Auirrlu-uti LTuIn Cm. 11m tfiLI,. 
Gifand Rapid*. Mk-h. 



MISCELLANEOUS 



Ct'TW — linkii llicMii your»c1f, Hlmplc. lit' 
4xpr-niLtij iilrlilnn pi-LKTirari. trikinuelttin fr>?a. 
lIuKht'i J^'niiluit*, liT Mliinit. Terra-Ct) i'HrK+ 
[PLlft. 

ritKhi l^aok ^’LLirtimtnir Shurtliunii 
tnunhl/' with ii-month trial lubuTlptLon. 
SeniJ only oik'. Airu-rii'an FrHiuitn. Box 
fijl-t, CUrnnJ. Kaniaa. 

limLAOlM'I'rVriJ,. Nrweil, intHf. eni- 

Pom In I for lioiru:'. rifflre unrL nrhi^H 

Piinrl} In homh' pinlLirv i'anlelner. t'»n# 
lEInm. E. Q. OlfJdtn,. KJiLcr, SchiineL’- 

tartr. Nk V. 

'TiiKfAHi.'UJ'i 1 1 uni t- r*. i'iii’[||iUdr elrj-mt 
Iplar'ii ifLiiiraiiienl. |roN] (ItMkr ft, Itl. Pruk 

Mlniiiraj mile !I 7“ (iipiden li, Uny tio.. j lti 
Market, ajmft I'^fam'lHrij, 

S^lKtT Etrhlnit l-nitrurUona Elmiiila, 

fimpeniJve iTiP'daa. N!--!, 7i2t1 Bi'rreteen 

.VvPl, MLlInla, Pa 

iLKPIlltiKIlATinL crmiJ. Ilonid 
{thlv rTiimm.iin I'lietiiLr-uU ni' I'ileul. lailruCtlvm 
■ith-. Jli-tminatls. i'lnrlnnalL 



MFrTArj,Al=iCOrFx AbnoltrtBlr ruirinlMd 
dm I lmrl*‘i;l *111 ij. illvBf. 4!lt lljera bU orer 
wurhl rrijort IlndJiiK Imrln.t Irexitire arul tih 
u 111 I Id ore. ila Uive iuu<]el Urn iLinei ui 

dDnaltlve an any provluui InMnnmml. CHier- 
ar'e || eiiierlly afttir fuw niLnuli'i pnrLira. 
Write far Itdc Intaraatlns Informs Lion. Atelul- 
Idjiruiie SsId* I'd.. U.i^ 1 Seiitli liroeLlw4y. 

AJifetei. Calif. 

TllKAjil 'hK Jttirlecl. t?end for free IllerU' 
1 ,'uTe. nhntnirrBphi. Fialier, Pukner Bulld- 

ollj'wood. 

NAVHkVTliiN Kaally unikialDutl. JLJu^- 
truliFLl. Mlf. PandteicD* 1^11 d - itlLh.,. Seit- 
_llc. WqgTiInxton. 

.NEW' iiEicnvery — Bye Mlaai dE-aner, 
Tirana cluaiei [hurfiifllj. rHiiml Caiiiaa 

< 'u. , P. 1 1 . IfOl li-*>;l. FFryiMi, I'nllk 

i'UEA^t'KB — iTakc yoiar own nold 

andtn. |(1|>4 Fraili;ei, St. Jpietdl, 

AU»-=[)iir|, 

t.T'TH Anyboilr ran inihe, Zlne elrhins 
Mtai-XM. bluci'Uuanj. n^rlJrulari. teil'lniani- 
al-. f nj j1 B in p. I. _i '. lljy, WlnilflLI. Ind. 

KLI'lL'TlilC Lawn plUnl kiim vreDda. 
Tt. xnd |]. Klcrtrlc To., ■tirral Falla, .Monl. 

StVAlk'LTrS Friend, Jtl, SaJInP, Slldi- 
iJten. Inlrrr^ta iwapnera, callCL'Lors, aparlb- 
rmn Ti^lr vepr. ^l^nnle 1 rir. 

RLtH^ntJC (It itJHillnB pQrtehJa limp 
kllli Imer-li jiufiyiimlli nlly. Indniir or oii( - 
aliifc tl.7,‘ up. kli'rmture frra, fauer 
l'r i]i . , FTa jt t l akJiirnl. I'all fr i m i a. 

OAF if Inrumi' dally leillterlnB nilrrun; 
rr-nlailnt; inalaliraret 11 ( 1111111 * ttlait ajeni-. 
PartalilT oulflt. rifirinlflB, Plater, £.iUt, 
gn. I ml. 

RltllXlSB Tablela, desh nlalta. trail platei. 
iurMinriHli. Rrare marker*. l{Tanx.e. bran* 
ami. iluinlnuiu raatln*. VVandkciy Pattern A 
I'^mmilre Fa., .Vnderuin, Tnd. 

U-tHLUNlN^d, Flower pm win*, iawn iralr- 
In*. |j*hil!a-a|iltii:, ImLiri! reuAl rln*. clc. Mend 
fur rree ]hi of liuokt tin. I'onulDr ^Tectinnlra 
Pre^e. RtiwD Cn7p, 20& B. (>iitarlEi St,, Cbl- 
egga, 

C.tX You iiiHT laolal Build y«ir own per^ 
fietrd t-iL'ii^Uro finiTor. filch cdklcncy aa- 
xnreLl, 'ThLe ana Teally wmki, Full del alia 
free. Fainoui booklet ''btiwreiifiil Prcwtiert- 
lu*,"' ftiBflrd for only Llilrly rrnfA Write. 
TJ]« rtoldak c’o., WDiicrn J^aclOc iMdC'r 
.Voifvkii. I^alir. 




NOW -You Can Really Afford 



Mew improved LACO-$Bit Under Usual Prices! 

Bums Cheap Oil New Way— LESS THAN COAL! 



Tfero'a au antoipniiina nrw-type DU 
Rufnpf o ffered at the W^otUJ'a 1,0 wit 
Prke— That will bt^al ynurliuine pr-rleally — 
for Lhu Tfiwti YiiU Pay Ppr Cool t Alony 

UBtien rcptiri foci bhviiiRn of tu EU^I 

Ntrw yno ran *et away foreror frcuii ibe 
dnuLpery of ataniiwe funuice Ergo — hattdJlEH 
jlrty. OMtiy -Dijol fit wo<id — dwryiftp out 
aabEul 

Thn |*'W LACO "Slodrl F*‘ •* tuHt — aail 
a wiiL'iWii Minwy'P«5fc OniMtitM — Uy IN# ■■iitfdi 
IOn*«i iiiiMiJ*rr iim- Hf L-ll hLiHirr*. ntiu'ivHy. 
!■> m. ruJL iljn. I 11 II miTM, biMwiir^d tU^ 

Ldh Krpb-nli™ iBinr rwir (H.iurn. 
TMi rtlBiliiaf'i' errririnj r'"*- — Q ibk*. ikl'j!" 

(Lti ift iTUurtiai. JimhiUif . I>ve* 3a.[HHI LACDi in i**- 



Works Automaticafly 

ipul IbD' dJfiitiiii ii.tnnt.ii3tv to li'wp you homo at 
Bnedy IImi td-taturnl'l" jriH ■"■•nt. TniMl4hdr. fi 
iTii'.uilly riiijidiuiTa In tIi*4Itw fn (,1m prr»E iLW. 

H'OW It SaVAttl oB whirl. 

Ebon b^tl Jinr CwCrriLni] '-|[ki|f I'rnMIIiW thT- 
ItuKiw'^ i)^T fleri All(. unly ihifia Ci|L — 
kil,Ti lliiriq la-rfwLLr •r±Ti«l«l ■. PlHiBin 

IhUit kiit-bi TTf-i aT*,'E|,— ifji ttiiit tut ot imt 

frirra 4>-"ti 'jI u*, 

1-jli nU ri|m.>rH, Tp twtt rmtT (O iBilpH. 

ri»p» itiHji,. Uiw hfl.K. AbJ Hrwiiitl 
¥¥rilUtoir.rl ^ ir l.\cn jy«t wild ytiu 
not |£4 fwir Aomii. Jtlind StVWI 



L A. Cachlin, Pres., LACO OIL BURNER CO. 



Thuuiwodi iar'r<-Ti>Kl ia LACfTi 
lH.wa\.p1 Oil I(rp1> D«t tlwf *wi/ 
rr^jAlit irpTT me ildp yea ■ Sociai* 
llerTiir — «oL>PTt >o EunilulTva — 
WJTilOUT ODLlCATIONt Vrito todny 

luT ]Opb 

Home Owners: 

vpTy low wlpid. II h# iu.'i cktTTf LAt'Cl, wrlta 
fipt fW ll^ik aipil U- ?f«* J»*irf NOWI 

1» Union Stp 
CrfawOld, Iowa 




MAKE GLAZED CARDEN POTTERY 

iTraLirLful, ■KjluK'd, alax*^ ccMacTT'ie iwit[-ry Mhadv vlrbaut 
motilBL No ‘e'X tn-rienro tiordrd. Cat: ouly uand and ouiufot. 
lf,lri')iit dJITapFMiT. doainu birdtHitu, vaaiio. jari, oto. Ltkj: 
proiliA, F^-tid ICIir for fbnatic-t. tidor plate, rtc. 

NATIONAL POTTERIES CO.. Foiood A*«,. S*., 
Room 21 Nl ioo^opol i»H Minn, 




Gri'nter obrioriitnil I h now in advertiacDd. 
Ij'eru easily uud Hjiiiokly in apar* tinie. Ptmow 
tiral work. No text buoka. Old eaiablblml 
pF-luKil. tuUi».ht) — T^y t*riT4*, SffVt fiff 

ftet boakirt of injorm-^jifon, 

Papt-Davfa Scfinol ol ArlwcFtlilnp 
D«pt« 13 IG^ 3 SOI; Mich. A«a,^ ChicAt* 




M ARTIST 



WF OAX TF.ACH 
YOO URAWlNi,* TO 
yoBT ™n boinc dtirin* yoor 
f|uzE 1 jcnio+ Thirty- [I tu yrOia uf 
iDj^crkcbl leocliiii'* proTd uiiT alnLlty. 
Arii^u teDDivo larifD ufadca. 

Wrila lo4ar far Art TaAt B«a¥ 

S0«DIPAM>UEPAKr 

Dept. 161,10 E- Huron Sl.rChiceEOj HL 




Eorn While learning at Home! 



TsIevisiDn, l^holo Ekctrie 
l^ellSp PubNc Addmi 

Haiif Ct-T-1 To-pJ»7d .VEefi make 
t'.^ e n'E.t ariiJ miT, bi E^l-duip ndia 
n.t^ — If, iiArR. Mna pIuu 
(itrin; 'r»iufd nii-ii Imwtm at 

l.r .viUi. -,.T B-T-l 'W.kT, 
tadi.i’w,! by li-p iwwHP 1* rU* 
lur liu n»|Ki[iuBiiT ti.Hvk PHRi^. 

RADIO and TELEVISION INSTITUTE, Inc. 
2l1B L.Awirenf.t Art,, Dipt. IG. C HJC AGO, 1 LL« 



PHILCO 

CHOSLEY 

ZENITH 

GRUMOW 

and 46 

□ Itier 

mfjirs. 

Hidor&e 

R-T-l 
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REQUEST MY BOOK- 
NOW! 

Rnoii^' rxiictLy n-li&t you eliould do Xo ^njiriirt' a 
PalfHt — uvuAt bf slonr; rvcry nlep ti! the 
wny — 'huw fho PutriiL Luw pfolectB you — uhfit 
I, jifl ft Ilt’s»tiT(id IVtcnt Attnrnps', tarv do for 
you. Mail the coupon Nt>W fai" My Ui^ 
Ikfakloi and * ^Record of fn%'entlon'* Form, 



NEWIOEAS FOR IMPROVEMENTS IN MACHINERY, 
ARTICLES, DESiCNS, FORMULAS, ETC. 

EYm yrar tliEnuuiluljf of FjiJtfintii aTr emjit(?4- Viry [pw, fiowcier ruTH-is 
MAI ihft dlpii'ftY^n' or dHTln^ly ni^ prtjiPinl®* Mofrt of tlirm prav|d« now 
m'BttiQilB Qt ilitlnp; fu>mi‘ cvtry-dfty thiiw In ii hcticr way — rhaurra lur 
nroatcr rfllclftary. UApfiilnRae. iidjn^h|llty, of Itniuty In Homr iirci'iuUnly 
Patrolml tttloET, TttoNP ] M PlTt * V F.M E::nT^3 atf Palpnluhlo If □r'w, jmJ 
artuiLlly YEprniHmt hnw Invcaf.loo. TbMO I battfOVAfnont Put entK AfTEY luYfO 
I'hiuionf Fur Dhollt If Yu mmondjiLly UBefuJ. TbC liUBi9H-ffB WOrlU WuULif IJU- 
proved pruduclH and s^YvIrta. 

MODELSanitFINISHEDDRAWINGSUNNECESSARY 

My nijt^ nook Ir11? you how yolj nm Ff a/t ItnmoiltaEcly tO npiPly Tor PatruL 
rroTfivIJon Pk'YEh If i'Oki hB-vcn'i OTiIrtfki.'d mndrlfl or ilruHinRH AvnlUiTdo now. 
tt will toll yuu how J fftn itrepuro Iho fliHyllli'allainH unJ lliit»b.EH| drrtuHn^B 
Hw'ciiwnfT In thp form nrraH'iilJt^l hy Hif Puirnt t-HRfv- wn aB tn W7nin> for 
you fuU PatCfU FrotCfllun. Mnb Couiwm for My Blft &nok TODAY, 

MY SERVICES TO YOU 

1 ora a fOTtittirtd PoTent nJHJ TrjuloMorli AtlofTU^, jftiTvItiU [nvOnt^Dn oU 
«vt?r ihr I »mil ahrciftil My orfHiJt|i4kt|ap in romuktt, 1 havo 

UnkfroinYin. MSfK¥rlnni'pd HeuLri'ljerH and AtlomiHyK tn brt\'*‘ ytiur lEtimcsto. 
1 rjin ftrt iqa your local urJ\ijH‘T lb all Pfilctil MfttffMTi. My complete StTvictf 
In dwrrHnNl in My H|j? Iiogt. Mmil Coupao foi U NOW. 

IH CASE YOU FEEL THAT YOU HAVE NOT 
SUFFI CIENT FUNDS AVAILABLE FOR PATENT FEES 



^fy Tile nnok lollfi I'Ob how to locn]])' iv^lni an tntcTEVt in ynur Efl Ytniloh^ 
hefftrv flbDlt application— to aoiuc frlrml Willing C.Q nlif ynu, jlciLrY td 
do this than tn uuluy lUdeDtillcly nJul ht: unolhiT Invootor 49VE:ioi) your 



hefftre fHlolt Hppllcntion— to aoiuc frlrml Willing C.Q nli] ynu, jlciLrY td 



hloa mul Pnlutil It befure you ilo. 5ond Coupon NDW» 

REASONABLE FEES - CONVENIENT TERMS 

Don't worry ahOut Unniu"™ Mv fer? atr ^ itT rriiitanahli! — 1 run nrTarKfo 
ttmvt'itirut UTm8 of iHiy nidrn n my Yu«ium tu pmnli rllenti to tuiy 
for my »«rvti'pii in Ift^lullmonin ha ibr niijillrnMon ttruiirviiBraf In my otnte. 

ray rtcok for In n1 M Jkl nlru; PaUrat, It OiRlftlhB hiy arraciKO' 
manta clearly. Send for It NOW, 



CLARENCE A. O’BRIEN 

Registered Patent Attorney 

70-A Adams Building Washington, O. C. 



irAen fn pit^aitc nicnffen JiTccJianfcj 
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A Booklet Free Highest References 

M\ I IV I Promptness Assured Best Results 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions ofthcPand-McNally Directory of Bankers and 
Bank 'Recommended Attomey5+ published by Rand-McNally & Co*» Chicago, III.; The 

5i)iii20tt fib Hyall Directory df GuBrantHt] Attorneys p publifthnJ by Directory Corporaticun, 

BdfltorLip MaH.; Fluud'a L<aw L-lst, published by Lcflal Dircetpry Publish ing Cp„ Sl Lou tip Mo.h Amrr' 
itnn Lawyers Annual, Clrvclnncl, Ohio; Bankers Service Legal Directory^ Bankers Service Co., BO'eton, 

Mou.; £yrc"i Law List, 9 Pttrk Place, New York City, ami the Centfal Guarantee Co., Bankers a.na 
LawycTH Direetoriei, Binptre State Bldg., New York City, 

WATSON E. COLEMAN, 

REGISTEftEO PATENT LAWYER WAdtf INvi I UNp Llp(#a 




HOW TO 

Wrilten by m Former bfcmbvr oF tfl* EtArnln. 

IhK Corp* of th« U. P«t«nt OllTie*n 

If yoM W4int la prnfit by your idea, you abauld laki 
atopu to •pply far i. U, S- Patent at once. Your firi^'t #1ep !« 
to Ret this t m Book. Th.il InterellinC' lllljllritcd b«k 
containe raluehle tnformatiori ^ou ebould bi^vt. It lelll 
yuu fultr how to obtain ■. rrelent on vour idea in the quick- 
ell way. With Lhll Fre« Book VcmJ will ello recoiwe a ‘'Record 
of InVcnlton" form an which you eon raiiEy record yoUr 
tdvn. PeraOnol an<l ConfiarinliAl Vour case will b# 

pmonelty bandied! only by a RAtlAterod Patent Atlomiy 
who FoTmer Member ihe Eiamlniny Corpiof the 

U. S. ..I’atent OfFtcop All eom muni ut inn • conbdentiiL 
RMi cAurns ruBUT itr fhfG riTtnr m% md nccaiQ df iiv^vriDi fv». 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER CCAMINING CORPS U. S. PATENT OFFICE 



" VV°ptwe^th Bldg., Dept. 55A, New Yvrk Citw " 

I MILLER BUILDING, Dept. »A. WASHtNGTDN, p. C. | 
_ P1**M Hod "• yoer PpM ae«li, t« CW*le • Patant'* «e4 y««r * 

p «r lei i M iir ie" fara. 

i NAME.. 1 

I I 

I AnPRES3 I 



Inventions Wanted 

Patented or Unpdtented 



Hsveyn;i a Auund. tiractlcsl Lnv^ntirHi ron^ale, lutetiteti 

or UD^t«ntE<l? li FKI, UTllO 

Chartered institute of Amorttan Inventors 

D>pt. 4, BarrlaLoF BuLldirtif Wnshinq'tDfi, O. C. 

■’ Ifflritf't .' .it lit of 



INVENTORS 



PATENTS— TRADE MARKS 

All invertiunH aubniJttrd beld ‘Oi^nfidenliti] and 
given penonoJ attentiori by m pm bars of thn fimi. 

Farm, "f^vidente o/ Coirr^-pirati'' find in^triKiiant, 
‘*lJaw \o Eitahii^h ycur Rights''— FRKEf 

LANCASTER, ALLWINE & ROMMEL 

^pfflJTf Lair Offices 

412 Boweri Bldg, Wai hlrtgliHifr D. C. 



No.Joke To Be Deaf 

— Ev«ry de«T peraon kno^wt tliaC<- 

Ur. Way [nffli;lE'hltnaL''jf hi^wati^h tick after 
bcioE denf twenty-flveyuarH, with hid Arti' 

^ ficiil EnrPrumi).^ Uawoni tltem day and niilht. 
'iTbry ttloppod hii hpad 
^nolteH. They am Imvtvibin 
Bnileomfortabl'F. n* wlrn 
or battcrUn. WHte fcpr 
TRUK STOKY. 

booklet on. Deaf noei. ii rnJMot^rfJrwoi 

THE WAY comp ANY 

Huf inHj-io liijckr . UvUvIL & 4 khlErtn 





nil Cl derive InrjitflBt 
profits kniiw and 
ccrlaiiininiplo biitvita] 
faeta before applying for patantn. Our hixik, rBlenb-HcnHe, 
giv€>9 thn!|.e facts; sent free. Trade Markn— CopjTitbta. 
UCET t LACET, EiL m F SU N. Dcfi. S, WASHINGTON, D. C 

EARN WEEKLY PAY 

miHliiff PR ROVAL birda. Orders waiting for tiun- 

drcctl <tf Llicnjaaiiils, Body to roien. You get your 
money fur ihcm wkeri only 2S days Did. Par^ 
tionbrs for thr*«-cBiit stamp. PR CanrpBnyi 
S31 Howard St., Malroia, MasuctiuHtts. 



i: 



RAISE RABBITS FOR US 



KlAI 

W1 r*V VOU up TO *9.00 EACH. ALM PlrT YOV 
IH touch with HMIKETE tVEHTWHEHa. Lnrcr 

Oiiimi'Pij IwiiA uj|i-| cBtjtliu, «Lw eopiy ol riie JURplJtlCAlU 

MAHOro' FAHMEO i.n.| LiiLf niarJfc-t buldrilifa kJK'Uiiq 
hi,^»r» in ymtivp »rt* pf Anip-rLta wlw ci*. 
i|nMnuij^bi3!^l^iU‘dp*r-ITi r-pt| t^#nv. AJInrlOtenti. Addn>«F 

OUtDdDR C MTMphim CO., ins mtfrn l*fa«b HEW QTY, ■. V, 

supply ooCi 




DnrAnliis — 'A-riiiy, SpoftGiioJi, Firc'^ 
ifiBFiGaThcvStincs, etc. Semi lOcfut 
ocw uu.Jog, m be redeemoi oa KrSI onier 
Army ik Navy Supply Co. 4?7£].CBterSL R ic1mtoi!idH.Va. 





^TAGENTS Make <360 Monthly 

™ ,-iUtu; IB PAftTSti WINPOW WANIjKRfl r:Lc*ni, 

[fnvi. tyill'lir" Onr,,! ilvaHt-Waibg LirpCl>V,.L. 

Aewriicwl tiCtikifT- Wtlw 

Carlar -Ogrp.. W rT^d' ArTn Ctarriand, Obro 



MAN IN EACH TOWN 



auto parts 



nfflnciorSp mlrn prt, etc., by u^w mettirwJ: nn rapital nr CTE»enenffl re 
quired. Outntii furulahed. 



GUNMETAL CO.< 



Free purtlcuiara. 

Awe. fVP, 



Vl'rlEe TtrfJftyi 

DecatuFi III. 



BUCH5TE;]N''S fibre LlMka 

jia annhlhlnff to your stump — 
f strong, epol. neet, light. J-Jis? 
nnymeiiitA. braces Eor all dc-' 

FurmLtlfiH. AflimCd vanted, 

D. BUCHSTEIN CO- 

h<id ter CAt>i 4 Tddn llO lid Ah., 3 i., HIAlEAHlLIS. Mm. 




^Ib Protect Invention ITOW 



Delaya are donaerons and may bc vETy 
ooetly. My ponsaTial eervlre aseurca 
prompt BuilDti. at rid eoDmieitce, and a 
initilinum cr «xp«na«. l snoKtst tbas yon 
«mt me a mpdel or dmwlna. or ahetch 
ukd dBscrlpUoii of your Ibvcnttan. and 
EG.0€. 1 will make a Iteftruh and roport 



promptly as to ita patentabltltj: amt send l 
you. (I eopy of my 72-page booklet, Of. H [ 
you prefer to read my booklet drat, moll I 
tbe HLtacbod coupon ut ollre. I Will also . 
Bund my “Heponl of loventlon'' form. | 
(Ovtr '27 yfars evperiGDCo sis a ReglatcTcd ■ 
Patent Attorney.) I 



L F. Randolph, 

J^loosa Bend me at once;, free of charge, your 72- 
paj[G bookkit uiil "Record of InvenUPta" form. 



Name. 



n PERSonflL confiDEriTmL pfiteut service- 



Addreaa. 
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High School C ourse 

in 2 years mh 



\du nrvor Fit-ard anyone fx[irc«a rojzret at huviiijt a IIiRh 
fklinol KliicatLuU-'anLl ynu ti«vn' wjtl. It at cnan?, wliff to 

Ri>l LhcLr tmiiilELit at the UMla.1 time, 4unH rEoJIze that they RCt 
Lt by hfhutc nttiHiy lti t hoir tipura time. A illn4 rldlieol wlunitlrjn |g 
cieflikficiy cxHiLnrw ror— 

College Entrance and Tcnchcr'e CerHIicatc 
The Better Pevtiriona In Buritic&s and Lnduetrv 
Sinie and Mqnicj|>aL Llfcnte F- U minatlcmA 
Ability to ^Irct Other* and £xpr«* Vour Fdeai 
Ynu can piimplete ynur Itkirti Scho^il efluflitLon at Titun*: — tn f waft 

a#- Iwlm. lh«« 4 i n hhrKbnt Irt r ltf:|r, liIvliirKt. ri.mi| hlwti^ETr. 

tF^pifiJprit Jiii^ itThiK-t iiri.C|. PJl'ji-mii' fiei imth Fijt lid Ir. ^uIh 

jurLa cH 4 n) 4 rk 0 ^ 



You Can Qualify for a Better Position 




If you arc Interested in huHine«a or industry, ronBider the 
opportunitiefl for gooct pay and steady adviuicemf'nt i;i:^rrr<cl to 
moo willi the proper tmiiiitig and tlion toitkc tip your Uhiud 
thst you are Boon going to be holdinjc out of thoac better 
pcMiliaiis. Through home studi' in your spare time, we can 
train you in 2 to 3 yean for your ehaito of the dcalmbte puai-^ 
tiona Hated in the coupon. 

Cet Ready to Caro Big Moneyl 

You ran rapidly learn to prrjmrn entinintea and ^gure coats; 
to write effective busilit-aai Icttera: to draiflli and build buiklln^ 
and maohhieB — in your anare time, Dou^t tloubt your ability 
to maicc good— get ready for itiO giOod poaitioil you want by 
getting the training that will bring you aucew and big money. 

This ia your big opportunity to put part of your apare time 
Into getting by home study the training ynu know yon need. 
If you did not finiBli High Seliooli here ia your chance Id dp no, 
If yan never ycL have Lad the eiiunce to gel gpecialiicd prejpora' 



tlon for advanrement in ynur ciiwn line, stivr! now to givo 
youraetf that training. 

Factt^Tfatt Giieurav to Opporlutilt]^ 

Aafelog far Infiinnatlun ahuut the line that LeitereaLH yim Involves 
no pbhgajtlnn— hut It may mar}: the tumlnfr point In your life. 
Cheek the pnsLttuu you iraiit und cmil the cuupim today. 



^American School** — 

0«pt. H-«4Sr Oramel st SSth St., Chicane 



H#Bd WB. ivLUgtHjl ^itUgAEJn. ; Inli^l 

P Mr Ceanhlaal^ C ng hatf 

□ aiTiinfi PHb( 

D a eaaa«r 

□ Aifl.BinkM C-Ot>«ir 

□ Bw i l A ippa r A Ai .ifciw nlBii '1 

O Marvaear 

□ Can. StteilC OcoatMUnal 

□ CtrS Bartu ar 

a DhiMl SastHar 

Aifidrrjj, + 



latkjb an tvahUm BfaerJinli 

P OraflBB» m DBBlgaar 
p EWlriaiMf Kanl^r 
P Hinfa SbAboI Oranaala 
P Lrmjmr 

Q MwEhaaU bflaaar 

P Hagb A Ta««rt*kai 
Q AarrlVBraliai Ia«|aM« 

O Staan Sinia a ar 
□ Blra«t«r*l giiclB«r 

d ge . 




Railway Postal Clerks 



MANY OTHER U. S. 
GOVERNMENT POSITIONS 

MEN— BOYS 



Short Common Education 

Hours SufHcient 

Automatic Salary Incr^aacE*^ 
Paid Vacations 

MAIL COUPON today, TOMORROW 
YOU MAY FORGET 






y FRAN HUH INSTITUTE, D«pt. A1S&, R*ch»*t«r, N. T. 

f RUflb Id me ehtlrely freeor charge {l]t a lull dMf?rlntLDD of the 
^ IX^Itlun cheeknilbBlDw; £:2> KrreifUlFy of ^2-page bunk, "Hniw 
O to Get a tl, B. tjovemment Job"; (3> A list nf U, 8. Uovemment 
j Juba', Tell me ho W to gatik OnVernment Jph, 

0 n RnllwayPoatmlCleflc.. .(Start 11404 year DO regutnr 

O □ Post OfnccOerlc. iStSrr 1700 year on regtilnr 

n City Mall Carrier. (Start |704 year dd regulnr 

□ Office Clerk — Fite Clerk.. (Stnrt tl»Aye«r 

O loapoctor a fCuatamn... , .w.. (Stitt llOD yearji 

□ tmiTiitgrinC [ninectin , CSc«rt TIOD year) 

□ LlqUDr Cpnugcr-Storekceiiw JDtP year) 

, ,4 + ,. ....,,, 4 , 1 ,,,.,, 






Address. 



C'oe Thfa CtfUpva aefDre VirU Mlilay It 



ITAen wnffniy to fuJvcJrffjers jilceijc mcfiffort /’opu^rjr .Vcrhfiiiiictf 
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INDIANAPOLIS RACE 

PENNZOIL ! 



RACE DRIVERS USE NEW PENNZOIL IN CARS 
INSTEAD OF USUAL RACING CASTOR OIL 




DON'T TAKE CHANCES WITH YOUR CAR— PLAY SAFE BY USING NEW PENNZOIL 



T his year*3 spectacular 500* mile Indianapolis 
Race marked an achievement more important 
from a lubrication standpcint than new speed records* 
For the first time in 23 years of racing history made 
on this track, a regular passenger -car oil the 
same New Pcnn^oil you can buy for your car — was 
used by more race drivers than castor oiU Not only 
castor oil, but all other brands of oil, ran second to New 
Fetmzoil as the choice of these oil-wise speed demons* 

Stands up at high speeds 

Think of it! At speeds at which motors actually bum 
themselves up * * * speeds that only special racing cas* 
tor oil was formerly expected to withstand - . . New 
Pennzoil allowed motors to work freely^ run faster 
and cooler, kept moving parts safely lubricated* 
Here is one more evidence that New Pcrmxoil^s 
tough film stands up. With New Penn^oil you go 



farther, faster, safer. Why be satisfied with plain 
oil when you can buy New Penn^oil? It costs 
no more — from any bonded Pennzoil Dealer. 




Wllburshpw Chi^t Gardner Demdi Ltt* 

ID^S9Dn,p.h* I0IJ2!) m.p.h, 100^91)7 lOOFS^Sin.p.ti. 



FOR COMPLETE "SAFFPf SVSTEM'^ 
LUBRICATION* LOOK FOR TH|$ SIGN 




Ev4ar dealer 
^vho display's 
) t c a a If L VC 
Four far chc 
7 special iii' 
bricantg ic 
ncccls — It ml 
Kive voucofr- 
ly repair biU$ 
liter on. 



THE OIL THAT GOES FARTHER . . . FASTER . . . SAFER 



WhFK iPrlMJt')' fp flrfvej'tia'CTj j^Jrojc /^ojgitTnr J/ceJmitieJ* 






Popular Mechanics Magazine 

X nEQisTER^ IM u, &. Pi^TitNrr oF^ncf and Canada 

WRITTEN SO YOU CAN UNDERSTAND JT 




SEPTi:>tBKK, um 



Sot ak MtfUitt biff Ttl^viminf Seen^ through 

tVinJaiu by tnturmediott Fitm Pifactsit 



'"pELEViSlON is no longer '"just round 
^ the corner” for several million people* 

It is actually available today to those who 
live in the London and Berlin metropoli- 
tan areas, and in a few months will be of- 
fered to several other millions living in or 
near New York City. 

The London broadcasts from the Crystal 
Palace station of Bai^, Tel evision* Ll d,^ 
covering a radius of thirty miles^ havi^" 
achieved a high degree of success witlv^ 
daily programs chosen principally for their 
artistic and entortainment value. It is a 
ten -kilowatt station^ which has been found 
sufTictent to insure good reception in the 
thirty-mile radius, but the power soon is 
to be raised to thirty kilowatts. 

More than half the equipment, both for 
transmission and reception^ is of American 



Tthvitian Rtttivtr Which Pr^^^^uecI an Image 
fTi Twetve Inchtt by Eight tnche* 



Television for Millions 






POPULAR M E r H A N I C S 





V ' design and construction. 
, ^ This is made possible be- 
’ cause Baird Television, 
^ Ltd., and Farnsworth 
Television, Inc., of this 
^ ' country, have an agree- 
ment for a complete in- 
terchange of patents and 
technique. Both com- 
^ panics have a similar 
agreement with Fcrnseh, 



^ A. G,, of Germany, hence 
the development of tele- 
I vision in Germany, Eng- 

•> land and the United 

States is likely to proceed 
^ along similar lines, each company availing 
% itself of the technical advances and devel- 
opments of the other two. 

* The London broadcasts have had their 
greatest interference to reception from 

'fc the electrical equipment of automobiles, 

but this has been overcome, to a consid- 
^ erable extent, by increasing the power of 
. * the station. It also has been found that 
^ ^ placing receiving aerials at least seventy- " 
five feet from heavily traveled streets ' 
. eliminates much of this trouble. Tests 
■ have shown that a density of from 500 to 
800 microvolts in any section of greater 
London is sufficient to overcome automo- 
bile interference and 1,000 microvolts is 
enough to insure good reception under 
any conditions. 

Two antennas are used by the London 



T^W^r of Cr>*lof shimting Svunil Amri- 

nJ an Baia^ny^and Maji of Signal Strength RtC^ivtd i 
Bottorrtt Transmitting Scent 



station, one for sound and one for vision, 
but only one is needed for the reception of 
both sound and vision. Three methods of 
pick-up are used by the Baird station. 
One is a direct pick-up, in which the tele- 
vision camera is trained upon the scene. 
The second method is known as the inter- 
mediate film process, developed in Ger- 
many. In this, the scene is first taken on 
(C4ntinued t4 pAfc M2A) 



MAP OF SIGNAL STUtNGTHS KECrJVEn lO KW 

TRANSMITTEH TWE. FIGLIRES RtPSJtStNT MICROVOLTS 

ABOVE lOOO M4CROVOOS 
A GOOD PltTUftt UHDErt 
all CONDHIDHS 

250 -1000 MlCftOVOLTS 
A GOOD picture when the 

REriLVlHO aerial <S NOT 
WITHIN SQVARPSOFA ROAD 

5C0-iSt> MICROVOLTS 

iNQjicf loomows 
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Abovv, Sftfnf B^ins Tranumitt^d 
from Crystal Palatf* by Intvrme^ 

liiatp Film Protf**: fiisbtf T€tt*^ 

cin0 for Trunsmitting 

Talking Pietur^tt Prc^ 

paring (pi Tranmmit o Boxing 
Exhibition by Badio 






POPULAR 






Strange Cargo Rides Skies of Far Northwest 




Topt Ox Tx Ritpc^ 
an ft Strappai fd 
C^rnvam Bugf thxn 

BkidfStd If pCoflB- 

plank Aifoard 
Plane Boand tor 
Isolated OtitpoMi 
f ft Canadian 
Hort hwBMt I Cen- 
ter and Bettentf 
Dotlarw and HeaPy 
M ashinvr y far 
MinrX Are T ratiS - 
parted b-y Air 



You ean expect any- 
thing from oxen to dyna- 
mite as fellow travelers 
w'hen you book a ride 
over the northwest wil* 
derness on a Canadian 
Airways plane. The air is 
the principal thorough- 
fare in the Canadian 
northwest, and it pays to 
fly when the cargo com- 
ing back is gold, radium 
and other minerals from 
the rich frontier diggings, 
or viiluable furs. There is 
no other way to reach the 
isolated outposts in the 
short summer season. At 
the air-line base at Os- 
kelanaio one day a man 
inquired of Pilot hym- 
burner the fare for flying 
a pair of oxen to Chibou- 
gamou, site of a new gold 
strike. The oxen were needed to fill a 
wood -hauling contract up north. They 
were roped, wrapped in stout canvas and 
skidded up a gangplank to the plane. An 
hour and ten minutes later the ship 
dropped down at Chibougamou. about 150 






miles away. One ox was a bit air sick. 
Pigs fly, too. Pork chops came high on the 
table at Cameron Bay, so the trading post 
proprietor decided to raise them. A pair 
of pigs WES loaded on a plane for a 1,400- 
mile flight to Cameron Bay, where they 
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were to start a pig colony » 

I and on the same plane 
' were shipped a. case of 
-tennis balls^ a crate of 
head lettuce and a bunch 
of bananas — the bananas 
selling out at Iwenty-five 
cents each ten minutes 
after the plane landed. 

' Four-thousand-pound 
cargoes are common on 
' these airways. Forty tons 
^ cjf cement and an engine 
for a new mine were 
■shipped by air. Here was 
^ one plane's bill of lading;, 
five rolls of tar paper, a 
‘tin stove, ten cases of 
canned goods, a barrel of 
kerosene, two rolls of 
_ ^ barbed wire, two bags of 
oats and five boxes of 
dynamite stowed among 
. six bales of hay* Pilot 
Li^mburner made several 
trips to carry eighty tons 
^of dynamite to Dore Lake, 

130 miles from the rail- 
road. Six hundred pounds 
of baby fish w'ere llown 
, north to restock a lake, 

, and were dumped out 
while the plane swooped low at X4S miles 
* an hour. Air friction slowed their fall and 
* they pattered into the lake like raindrops. 
Coming back, the ship brought 2,300 
pounds of fish for Chicago markets. Some- 
times fur is shipped out alive to start fur 
farms. Pilot “Con'* Farrel, who flew the 
pigs north, once made a forced landing 
W'hen fifteen “huskies” broke their leashes 
and waged a dog fight royal in the cabin, 
attacking two trappers who were fellow 
passengers. Fourteen hundred pounds of 
embattled dogs had the plane wobbling 
until it skidded to a stop on the ice* Strange 
cargoes^ — dynamite, dogs and canoes, sugar 
and fish, kerosene, cheese and gold. 



Hiuh-Spied Elnetrie Qrinaer Which RcUolVt-i Timut prr Minuttf 

and Set of Ace&MMoric9 far Working with Ait Typos of Matmrial ^ 



HIGH-SPEED GRINDER IS USED^ 
LIKE A FOUNTAIN PEN 



^[Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope. 



Weighing only twelve ounces, a high- 
speed electric grinder, which revolves at 
25,000 revolutions per minute, is shaped so 
it can be held and operated like a fountain 
pen. Its accessories enable the operator to 
grind, drill, polish, cut, carve, sand, saw 
rout and engrave on virtually all 
material. Parts are statically and 
icaily balanced, thus eliminating vibration. 
A special chuck is provided for the acces- 
sories, and it can be used in places difficult 
to reach. Pattern making and wood carv- 
ing are speeded up and the delicate bal- 
ance makes possible the carrying out of 
intricate designs. All types of materials 
can be given a high polish with the aid of 
%^arious wheels provided for the purpose, 
and wire brushes have been developed for 
cleaning deep cavities quickly* Model 
makers set up the tool in a special model- 
maker's lathe for turning small wood parts 
for miniature locomotives and airplanes. 
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British Test Angular *^Ugly Duckling” Plan 






Sroplan* tif ftlitw Type Being Tmwted far Briiteh Bayal Air t'oret; Ita Twin Matort ReEt <■£ Apex 
nf Wide Atigi* Formed Wherm Winge Slant Dou/n fa Ca6tn 



"Ugly Duckling" of the Royal Air Force 
of Britain is the new twin-molored sea- 
plane "K 24/3L” Ins tead of being straight 
or curved, its wings are angular, slanting 
down from each engine to the cabin. The 
body extends back, wasp-like. The ship is 
being tested at the Marine Aircraft Ex- 
perimental station in Suffolk, 






ENCH WITH VlSE-LlKE GRIP 
KEEPS WORK FROM SUPPING 

Rounded nuts and pipes that might slip 
from the hold of an ordinary wrench can 
be held firmly in the jaw's of a vise-grip 
wrench jnanufjpcturjjd in Nebraska, The 

ilCjL^ Xjj'KjJ p 



SUBFVICING TOOL LIKE A PLANE ' 

H EASY TO OPERATE ^ 

Jlandled like an ordinary carpenter^?^ 
plane, a new surfacing tool is effective for 
removing varnish, smoothing the ends c 
^ grained lumbe 

and w^orking 
fiber and rubber. 

It has five cutting 
tooth edges 

mounted in a rust- 

proof steel chan- 
n el, with a 
1 maple handle, 

tool is passed over 
the surface in the same manner as a plane. 

The five blades eliminate the 
found in working with the plane, giving a 
smooth follow-up cutting action. 



WEEDING LAWN IS MADE EASY - 
^ BY FORK GRIP 

Weeds 'are removed completely and not 
merely pinched off by an automatic weed- 
er with a long handle that ta^s^the back- 
breaking drudgery 
out of lawn and 
garden work. The 
two prongs of its 
fork are pressed 
down over the 
weed and w'hen 
the tool is pulled 
back the prongs 
tighten and pull 
taproot ^nd all. 



Tetih of ThiE H'rencA Will Graip Pipe at 

fipt Firmly until Z,eil4r lo ReltAted 



are adjustable up to one and one- 
inches and slay as they are set until 
le%’'er grip is snapped open. The wrench 
twist a half- inch rod, Ls useful as a 
pump wrench to hold a rod while threads 
are cut, and is handy in removing corroded 
battery bolts, broken studs and screws 
with worn sUts. Strongly built, it weighs 
little more than a pound. 
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Secrets of CellinVs Bronze ^rt^i^^eveo^d 





Top^ L^ft, IV'ifjf araum/ Modcfl 

BranH: jPourc intc Cup; /ti'jfAf* Sculptor 
Examines Figures ^ Bottum^ Leit, Plaster 
Shell : Rightt Brmhing Wojf on Celaiin 



Sculptures as delicate as a rose petal or 
the hair-like tendrils of a thistle can be 
poured Ln molten bronze by the ^^lost wax” 
method, secret for 400 years of the famous 
craftsman, Benvenuto Cellini^ and his suc- 
cessors. Guido Ne lli. Italian sculy jjpr. has 
brought ttr America the artis^tTc secret 
passed from father to son in the Roman 



family NelJ^'"^ since the sixteenth century. 
First the sculptures model is covered with . 
molder’s clay and the clay coated with a 
plaster layer or ^^shell.” When dr>^ the 
shell is temoved, the clay center destroyed 
and the shell replaced over the model. 
Liquid gelatin is poured into the space for- 
merly f^ed with clay. When it is set,, the 



shell is again removed; the gela- 
tin, with its exact in^ipressian, is 
pulled off the model and replaced 
inside the plaster shell to become 
the “negative." Warm wax is 
brushed over the gelatin, and this 
wax layer, faithfully reproducing 
tlie original model, becomes the 
exact thickness of the bronze in 
the finished statue. The core is 
filled with clay or similar material. Next, 
cylindrical bars or "gates" of wax are built 
ai'ound the model Uke scaffolding. Heat at 
the contact points holds them together. 
Over gates and all a heat-resistant plaster 
is laid and when baked in a kiln the wax 
.gates and w^ax layer around the core are 
"lost” by melting. Fire-hardened core and 
plaster outer shell remain, the gates being 
,^mpty channels through which molten 
bronze is poured, filling the space left by 
the melted wax impression and thus tak- 
ing the shape of the original model When 
the metal has cooled, the plaster cast is 
removed, the bronze gates filed off, and 
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LigKt “ Piped in Glass Rods for Decorating 




FflOSTLD AND C.OLORtJ> 
TELLOPliAMr WRAPPED 
AHOUliO ROD 



TIP W^LL QU3 W 
THE same COlOB ^ 
Ai THE LACQUtP 
PLACED OM END 
OF ROD 



ROD am BE BEMT 
„ AT AN AKOLE and 
, LkGHT WILL 5TIU. 
TPAVE.LTO TIP 



COLOR ED WITH 
V hT.T'^ TBAHSPARENT 

^UW'- 

SOURCE iO- 



aiDHT* 

SOURCE 



, CORK WITH 
HOLE TO hold 
OLASS POD 



U&HT : 
KHJPCE- 



Diagram Sho-wing Notn Light /■ **Pip*i3** 
through CloMO RadM to Dummy SuIbMf and 
Dmcoratitfm Cakm Lighted by 7h!w Mmthod 



BUPNED OUT ri¥OSTED BULBS WITH TIPS 
INSERTED IN PLACE OF FILAMENTS 



Ll&HT BULB 



Cone-shaped glass rods Instead of min- j 
^ iature electric- light bxilbs are being use^4 
as an inexpensive method for lighting^"; 
^ signs, exhibit maps and for decorative ef-v 
Wfects^ The rods are cheaper to install than^ 
3 bulbs and are also less expensive to opei*^ ^ 
% ate since there are no filaments to burn^^ 
^ out. The source light for the rods is 
regular light bulb placed behind them, 

^ wattage being governed by the number 

rods and the area to be lighted. The rod^ ^ 
are made of clear, transparent glassf^' 
shaped at the light -distributing end so as 7 ^ 
to focus the light traveling from 
source bulb at the opposite end. The rods v 
can be bent without affecting the diffijsioi;^'^^’^ 
of Light at the top, and for color effects the 
flat ends of the rods can be covered with 
transparent lacquer. If frosted, the rods 
will .spread light at the sides and this light ^ 
can be colored by w-rapping the tubes 
Cellophane. The distance the retracted 
light travels depends on the diameter of 
the glass and the wattage of the source 
light. As many as 100 bumed-out frosteef^ 



Lmft, A Ufa Flare Mounted an Bracket i Right f it 
Lighta Repairm and WarnM Highway TrafFa 



on the road. Its burner telescopes into the 
top, and need only be stepped on to put it 
out. The burner rises fully primed and is 
easily lighted. A screw cap prevents loss 
of fuel when the flare is not in use. It 
bums ten to twenty hours with one filling 
of fuel and stays lighted in a sixty-mile- 
anz.hour winiL 



C[ Popular Mechanics Magazine does nor 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 




1 HIS 5+reet 

on a Holly v^ood 
back lot UltifhAffli ho«^ the 
movfet ere eble to dupli- 
cate afly OOrn#r of the 
world right lo th«Tr own 
itudioi. 







io Pictursi dnd 



th« chtcf c^rriftram^flii 



PART II 

K riml a m ami beam along 
whuth a humlml fairlen can 
diince out of sight into the 
heavens. * * 

That was the amazing order Max Rein* 
Jiarclt stmt to the tcehnieal department 
of Warner Hrothers^ studio when he was 
directing the movie, ^*A Mklsiimmer 
Night *^s Dream/* 

And the straiifre thing is that he got 
the nuMmheain* a path of dazzling light, 
lliat weighe<l seven tons* It was woven 



from 50.0CK) yar<ls of Cellophane strands 
that reflceteU a niilHon eandlepower glow 
from batteries of lights and was strong 
enough to support the w^eight of 104 per- 
sons* 

Not even the ingenuity of the technieal 
experts could cope with tlie problem of 
having the fairies daneing among the 
twinkling slara, but the cameraman, Hal 
Mohn was Lf[ua] to the occasion, lie ob- 
tained the effect by blowing artificial cob- 
webs on a frame, sprinkling it with tiny 
fragments of silver and then shooting 
through it. 







Another tc*n« Iram Mut 

Moorfl't current film. "Ldv* 
M« Forever/’ itiawing e 
fSon of Ike urtuiuel itage which 
can h« meripi^UtetJ at iiidi- 
Cflitod above. 



Grace moore in e tcaae 

from her current Columbia 
production. '*Love Mi For- 
aver/’ end an original end 
novel itag* uied in the pro- 
duction. The background roHi 
beck to reveal « lerga Etega 
behind it, at ihown by the 
pertly open lecfion. 






STA&E ihat from 
Wdfn#r Brothsfi’^ pi^c.tur», 
^‘Mldiummer N i 9 h t ' i 
Dredm," and the wocdEand 
tc«F>« frcm thv same prC' 
duction^ Ni>te fantaitlc 
maiki, L«^t, camarapnan 
spraying a scf«en througfi 
wK^cJh ha axpacfi to shoot 
in ordor to obtain a ipaclal 
effect. 







Nim.'ty per cem of the beauty seen on 
the inofioii-pieture screen is tirtificiiil^ 
created by the tools and brains of Hol- 
lywood's ex]>ert builders of staf^e set- 
tings ami '*pro[>s/' equipment such as 
the Heveu-toii moonbeam. So perfect in 
every detail is the average set that few 
of the most c3£]ieriencod erities can tell 
whetiu:r au outiside scene has been plioto- 
^ruphed a hundred miles from the studio 
or in tile heart of a sound sta{?e. 

Under tlie deft touch of the man in 
overallsj an old wimliiif' boat becomes a 
racy rum runner In one picture and a 
battleship in another; a roek-strewn va- 
cant lot lieconies a Moorish stroiifrhold ; a 
stafje IB turned into a rodeo, and the world 
is made to order betwetm scenes* 



And liehind these builders, ran^fin" 
from structural steel workers to silver- 
smiths and miniature painters, are tech- 
nicians plyinft sharp pencils to calculate 
tile combined weight of one Imndred 
fairies .so that a moonbeam wdll not crum- 
ple in the midst of tlie bijr scene, or work- 
ing out new miracles for the screen* 
Movies^ homemade locations, that 
liHng the outdoors inside the sliuiio, are 
not always optical illusions created by 
photograph injj through ]iainted glass, 
imt arc aetiiai steel and concrete struc- 
tures* Take for instance, the $75, (KK) 
waterfall set in *‘F(.M7tlight Parade,*’ in 
wliich a giant hydraulic jack raised 
ninety-six girls on revolving platforms 
more than thirty feet up while myriad 




\ 




Stippled icr«ftn tn pDiition for m«hlngi a ipaci-il ■ffsct tliof for tKo Wtroor 

Qpotheri' Firit Notional profiuctldn^ "Midiurnmar Nighf’t Draam,*' 




iHiiei timvi thr«« gn*i»i 
would not ba too many for you 
to tal* tit trying to tdontify 
tkit pi«e« of apparatus — and 
av«n ttian you probably 
wouldn't avon conto cloto^ It 
i« a fog^makifig machine which 
produces o nice mitt whanevor 
the icript of a Warner 
Brother!^ production colli for 

it. 





PINH 










HiUr^ 







A STAGE dapict4r9 a roof gardan soana with a raproduclion of a matrO' 

politan ibylina >fi tha distanca^ Tifiy aloctric 119031 flaih among tha tilhouafta builds 
ingi againit tha liy-drop baobground^ 



failuimds jTiiHhetl, It tmtk 300 noi-k- 
itifj ilay imd night in shifts of seventy- 
five men enehi five wet^ks tc^ huild tliis set. 
Ami when the swiene had iiet‘n photo- 
graphedt the jack was diMnan tied and its 
eomponenl parts put baek inlo Hie stu- 
dio's stock room. 

Instead of going on expensive 'Moea- 
iiotr^ trips, the niovii's are niriving In- 
(hmrs for several reasons; first, lieeanse 
of tiie iiiaecesslhllity of un usual loca- 
tions; siTond, beeaiise of the loss of lime 
in traveling; third, because of better 
lighting, since tiie sun not always ean be 
depended upon when a pieture that en- 
tails jierhaps $50,000 per day Is being 
made; and fourth, because of belter 
sound reciirdlng. 

The micro] d 10 lie’s uncanny knack of 
picking u[i foreign noises so coin to on to 
outdoor locations costa studios literally 



TuillioTis of dollars per year. So the stu- 
dios would rather tmild their own ** loca- 
tions.'^ One of them emjdoys forty 
draftsmen whose job it is to draw plans 
for stage and lot sets, and to 2,fH)0 
men to build and operate these sets. Iii- 
cludcd in this group are workers in iirac- 
tically every science, art and trade, from 
chemists and sculptors to iron w'orkers 
and cxidosiive specialists. 

For certain set|ueiict^ in Flirtation 
Walk,” there ivas a call for a comiuc- 
ing sulaititute for a beauty sjKit in Ha- 
waii. The teahuical department, took 
over the job and a color drawing was 
mmle. Next the director of the depart- 
ment did some dose figuring, because the 
draw'iiig called for an ocean, fishing, a 
swumining tiool, huge rof:ka w'ith ferna, a 
running stream, mountains with palm 
tret^, islands^ and the correct perspec- 






Miriam HOPKINS rfifivairihg • ic«n« *'B«cty Sharp,*' an all-Cit^lar picturat ai 
tko cr«« stands byi raady far the take. 



tlv€ for uii. Tlic set bad to be luadc so 
that a hundred players could blend into 
the background, doinf^ the things that 
Hawaiians would do. 

* After the drawing was sealed to ai»e, 
it went to the model room, where it waa 
reproduced in plaster paris, with every 
contour exact. The model then was cut 
into strips and the strips were built to 
set size in shops and on the stage. These 
sections were built of steel and lumber 
and reinforced witli a two-ineb layer of 
concrete, piped for plumbing, wired for 
electrieity and built to withstand heavy 
traffic. No chances could be taken, for 
the li'ces of leading aetors and actresses 
and of a hundred dancers and extra girls 



depended upon the structure's safety. 

The coat waa slightly more than $13,- 
000, for ocean, mountains and all effects^ 
not one-tliird aa expensive as one number 
in '* Dames,*' where a huge turntable, 
ferris wlieel and automatic stairway de^ 
vice was designed to carry eighty girls 
high over the heads of other players. 
This odd ^*prop** was operated by two 
electric motors through a battery of three 
antomobile transmissions to give forty- 
two different speeds. It was built of 
structural steel, ten limes the strength 
necessary. 

Sky drops and silhouettes enable the 
industry to dispense with outside 
scenery, A (Continued 130A) 
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Artificial Lighting Enhances Exhibits of Art' 




On the theory that the museum 
or art gallery must compete Virith 
the theater^ the Willi ani^Roc.ls.hjil^ j 
Nelson f^allerv in Ka nsas C i 
employs dramaticTightffig^ffects 
and other aids to staging to en- 
hance its art treasures. The 



Kanmaa City Art GfiUtry omf of 

Artificfat Lighting Etfacttl Sale Lighlt 
Set obaUc Gtosa Cmiling 



lery is artificially illuminated 
which not only provides Just the 
proper degree of light for each 
exhibit but makes the institution inde- 
pendent of climatic and weather condi" 
tions. Neither does the artificial light have 
the fading and deteriorating effect on 
paintings, tapestries and other rare ma- 
terials which natural daylight does. Uni- 
form quality of illumination is obtained by 
using reflector equipment in an al^ic space 
above a glass ceiling. Period rooms re- 
quiring the effect of natural daylight are 



illuminated by reflected light through false 
windows. Each week one particular piece 
is featured and it is displayed in a semi- 
darkened room by directing light on the 
picture or piece of sculpture in such a * 
manner that spectators are aware neither f 
of the source of the light nor the shaft of^ 
the beam. This is accomplished with the 
aid of H stereopticon machine with a metal .. 
slide placed in an alcove above the ceiling/ ' 
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Buiider it 5Adu'ji u?lfA' jWfifor lor Of»ratjnj^ 

Midgtt Boat by Radio 



YOUTH BUILDS TEN-INCH MOTOR 
FOR RADIO-CONTROLLED BOAT 



Ten inches long and seven inches high, 
an aluminum motor was put together by a 
Vcnieej Calif,, boy in his back-yard work- 
shop. He used molds and castings to con- 
struct the liny engine^ spending a year at 
the task. It was designed for a thirty-nine 
inch motorboat controlled by radio. 




BATHTUB ALARM BELL TELLS 
WHEN TO TURN OFF WATER 



To warn you when the water in the 
bathtub has reached the proper level, a 
German manufacturer has devised an 
alarm bell which Is equally useful to check 
the level of fluids in industrial tanksn A 

chromed brass rod 




set on a tripod 
carries a floater 
with an adjustable 
sleeve, the upper 
end of which closes 
a n electrical con- 
tact h e n the 
floater rises to the 
^ desired water lev- 
eL It can he con- 
nected with a 
house bell line or 
operate a portable 



r*r 



i^larm by battery. It is especially suitable 
"public baths and hotels, but is also of 
S service in private homes and in factories. 



I \COur Bureau of Information will answer 
^ questions regarding articles in this maga- 
'^zine, if accompanied by return postage. 




GUN HIDDEN IN PALM OF HAND 
SHOOTS BETWEEN FINGERS 






So small that it is easily concealed in the 
palm, an automatic pistol of radical design 
fires its, bullet through a barrel between 
two fingers which pass through loops,sLm- 
ilar to brass 



knuckles at the 
front of the w'eap- 
on. The trigger is 
a bar pressed by 
the heel of the 
hand. Holes in the 
side allow gas 
from exploding 
shells to escape. 




STUDENT PAPERS ARE GRADED 
BY WEIGHING ANSWERS 



Examinations are actually graded by 
weight on a scale devised b y Prof. No el B. 
Cuff of Ext ern Kenti^ckv State Te aches 
CoHeg^ Tlie student is given two perfor- 
ated^Tjswer cards with paper between* 
There pre several choices of answer to 
each list question. The student punches a 
hole corresponding to the answer he be- 
lieves/ correct, His answer card then is 
placed over the scales^ beneath a group of 
small weights* Wherever a correct answer 
appears a weight falls through the card to 
the scale platter and correct answers are 
tallied by ounce. This method can check 
75,^00 questions an hour» save ninety - 
se^ien per cent of the time required by the 
old system of test correcting^ and do it 
fifta^to times ^ accuraljelv, 

d. ^ 







tuert fd Peffrmina a Student'*# 
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Zinc Model Shows Every Detail of Big 

; ^ t J *■ . . •. — ' I , • / 



fiouMrr Dam anJ ita rur- 
roufTE/injif Tfn>unimiV were 
reproduced exactly in a 
model built of tifiC sheets 
dfi o jccale of one inch to 
fmrnf^ ferf, /or eihihit Pt 
the Ca}if^T_nfa*Pnr'f*" Ijifjrr 






-M 






San 

Dif^Oj. The foundation uHijf 
hoard cut in mte^ 
tians conforming uritb tlt€ 
mountain contourst and 
raised on pega. Medcting 
day rOas laid uOct thiS), and 
plaster casts made ai three^ 
teet~Sfiiture sections. Zine 

uins pounded into these molds, thus repra^ 
ducine the contours in solid sijic^ 1^011 
was soldered in place 0/1 the boards. Wire 
mesh covered the xi'ne, and cetnent and rocks 
uicTc laid outr tiiis, the cvntvars 

exactly and tinted the cofor of Boulder Dam 
rochs. The artiticial behind the 4/itm 

holds 2,000 of water which flou/s 

through the spittways. Eleven men spent six 
UMrfcx building the model 
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sowing WAcnt of d of 

Acres Ifcr Ady wrtAouf Any Uti- 
> due /fuman Extftian 



FARMING 




By CIIARI-ES MOmtOVV WILSON 



f ■■ 



A MiilICA st^s fdrwar^i^o^ali^ age 
of mechanical farming, 

Our newest and most spectacular step 
is the cotton picker^ which can cover an 



acre in an hour at a cost of about ninety- 
eight cents, doing the work of about 100 
pairs of deft hands and reducing costs of 
cotton harvest to about one-fifth its pres- 
ent level. 

Eli Whitney's cotton gin changed cotton 
from a trivial garden crop to America's 
foremost export crop* giving new wealth 



and employment to millions throy^hout 
the world* The harvester, logical successor 
to the mechanical gin, has come a century 
and a quarter later, 

Eili Whitney, a Georgia schoolmaster, is 
said to have devised the principle of cot- 
ton ginning from watching the women- 
folks card wool, preparatory to spinning 
the fabric, John D, and Mack D. Rust, 
youthful Texans who have produced the 
new mechanical cotton picker, got the idea 
watching their old grandmother working 
her spinning wheel. After extensive pick- 
ing tests, it is said that with mechanical 




Atodtrn Orchard Frac^of, LtfUJ-Sui'^t and Able to Co Whcrtvcr a Ho* Can Rtochj Rights Rtat 
Vitfuf of Rust Cotton Piclu^ at. Work on a t^puiViana Plnnt ^Uon 
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WfitciS Pichji and Huth& H-uridr^dt. 
of Buah^is per and a Modern Hayx^Oad*j^' 

harvest cotton can prove a i^rbfil^ble crop 
even at five cents a pound* 'whereas with 
hand-pichmg* profits are next to impossi- 
ble at any price below ten cents. 

This new triumph in mechanical form- 
ing continues to destroy the meaning of 
the word *'acre,'^ our standard measure of 
farm land and work. An acre is a plot of 
land containing 4,S40 square yards or 
43*560 square feel; about four times the 
size of an average residence lot. But orig- 
inally an acre was the amount of land that 



Planting Com fAf Udadern Way Thirty in a 

SaUmn-Haur Day and !^0 Sort Fmet 
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rorULAU MECHANICS 




Eis tobacco^ cabbage^ to- 
mato or pepper, seU them 
at evenly spaced inter- 
vals* covers the roots 
snugly with soil* waters 
them* and drops fertilizer 
to insure the plants good 
growth* all at one opera- 
tion, This machine does 
the work of between for- 
ty and fifty men with su- 
perhuman accuracy. 

Since the dawn of ag- 
riculture, men have 
planned to plow before 
they plant* But the newer 
machines do plowing and 
planting at a single oper* 
ation, as in the case of 
the newly developed disk 
drill, wherein revolving 
steel disks pulverize the 
soil, and behind each disk, 
connected to a gravity- 
feed seed box above* is an 
automatic seed dropper. 
The weight of the disk 
drill is carried on two 
low-set wheels* and each 



a man and two oxen could plow betipveen 
dawn and dusk. Then horses came into 
use and King James of England decreed 
that the acre be described in feet and rAds, 

Even with horses, an acre stayed the 
practical measure of a good day’s work on 
"the farm. To plow an acre w'ith a single 
plow ten inches wide a man must walk at 
least ten miles* and he needs a certain 
amount of time off for hitching and turn- 
ing. But today there are types of plow's 
with which one man can turn as many as 
200 acres in one day. Such is the new 
magic of famiing. 

Probably the most widespread increase 
in farm mechanics at the present time is in 
planting* We have recently seen the ar- 
rival of the transplanter, which automati- 
cally takes any kind of young plants, such 



Topf Rotary Ham "Whi^h Wmmdm Fariy-Fiiia Acrtm p4r 
Day tha FaTir% Say*m Praymrm { Car\teTf 

HarVmtt Cambint Which Han4tt4l Bushmfr of 

Grain ptt Day* Bmlaut, Awfomatic Digger 

wheel is geared to transmit power to the 
adjacent half of the thirty-foot line of 
disks. Six groups of eight disks each are 
controlled by separate lifting levers, by 
means of which the mechanism can be pro- 
tected from rocks or stumps. 

When drawn by a fast tractor the work 
capacity is from fifty to sixty-five acres a 
day. And for use in dust-storm areas* 
where plants, even seed* are literally 
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blown out of the ground^ there has been 
. made a press drill with low -set metal 
wheels that follow each disk and pack the 
earth firmly over the seed. Where rev'olv- 
ing steel disks are not well suited to 
breaking the soil, blunt ploivs or furrow- 
openers shaped like shoes are interchange- 
able* These plows are “spring-trip/' that 
is* set on springs which yield whenever 
the point meets an obstruction; then hav- 
ing passed the root or rock, force the point 
back into place. Mechanical seeding is 
more economical than broadside sowing, 
and trials conducted by the department of 
agriculture indicate that mechanical drill- 
ing increases grain yields from three and 
one half to five bushels to the acre* 

For corn^ which is still the greatest <?f 
all American crops, the double-row ^*Lister” 
^1 T ^ ^ ‘ ^ . 

■ ^ ft . 



breaks soil and plants at a single 
operation. Drawn by four horses, 
a lister breaks the ground and 
plants Lhe corn at the rate of about 
an acre an hour, and when trac- 
tor-drawn, the speed can be ap- ^ 
proximately doubled. Each of its 
two deep-set plows is followed by 
a pair of pulverizing disks and 
above each set of rotating disks is • 
set a mechanical ct>rn dropper, ^ 
which is so placed that the corn ” 
seed has a siiori straight drop iiiiu * 
the seed beds opened by the plows . 
and covered by the rotating disks* 
An efTicient corn lister does the wmrk of 
from eight to twelve plowmen. But the 
fastest coverage of land is possible by 
means of the flexible “pipe-'bar” barrows 
If tractor draum, this device can prepare 
land for seeding at the rate of 200 acres 
a day. 

Anyone who was raised on the farm is 
apt to remember the backaches and hand . 
blisters that came of hoe wielding. There- 
fore he may find comfort in noting the new ^ 
mechanical hoes, which can easily weed 
forty to eighty acres in a day, ruin all weed 
growth while the sun is shining, do the 
work of forty hocmen and replace mortal 
weariness with mechanical accuracy and 
speed. The mechanical hoe is truly tl?e 
farm boy's dream come true. 

(ConUnued to 1S2A) 
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where the sun’s rays 
might bleach or otherwise 
harm textiles* It is notan 
insulating glass except in 
absorbing solar rays* The 
panes are one- fourth inch 
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L^otnoiivm PoMUtr^d with a GuMotitw Mng/n* Hauling Car-t oi a««r 

JVarrpui'Caufd Railrtfed from Vimsyordt to Cntthera in Californio 



SMALL RAILROAD HAULS GRAPES 
FROM VINEYARD TO CRUSHERS 



are hauled from the vineyards 
a t Guai?t i, Halif , nvAr a nar- 
raOroad eighteen miles long 
which handles no other commodities* 
Originally a little steam locomotive was 
used for power but it has been replaced by 
a gasoline engine* The V-shaped dump 
cars tip their loads automatically « 



STROKE OF GOLFER 
IS ANALYZED 
BY RECORDER 

Golf strokes can be an- 
alysed accurately by em- 
ploying an automatic 
recorder which shows on 
a dial the yardage a ball 
would have traveled with 
a corresponding stroke 
the fairway and also in-^ 
dicates whether the play^* 
er has hooked or sliced^ 
and the extent of the de- ^ 
flection. The recorder 
a compact unit which fits ^ 
into a small suitcase. 
button operated by thf^ 
foot resets the dial afte^^ 
each stroke and places the ball in position, j 
Any tjTpe of club can be used. By adding^ 
a coin attachment^ the anab'^er can be em-sj' 
ployed in amus^ynent 
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KEEPS OUT HEAT OF SUN 
BUT LETS IN LIGHT 



Plate glass h^S^rfbw Been developed 
whichdef^Seventy to seventy-five per cent 
of the sun’s light pass through but absorbs 
much of its heat, transmitting less than 
forty -three per cent of the solar heat to 
the room. This glass also admits less than 
twenty-eight per cent of the infra-red rays 
and virtually stops the ultra-violet rays. 
This makes it valuable for school windows 
warm regions where light without heat 
is needed. It is also useful for factory win- 
dows where heat is inconvenient or dan- 
gerous} and for plants and warehouses 
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Thi^ Autamatif ft^cord^r AnalyZita Yovr CoU Sfrufre* 
Showing Yardage and V/htlhitT Vov or SOh^td 
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Colder Ice Made in Ribbons Is More Efficient 






Colder and more efU-- 
cient forms of ice in both 
flakes and blocks, are the 
latest developments of 
refrigeration. The ice 
comes from the machine 
in a series of frosty white 
ribbons that are about 
one-eighth of an inch 
thick and which break 
into irregular wafers as 
they fall on metal trays. 
Ten degrees colder than 
ordinary ice, the flakes 
present no sharp points to 
injure delicate foodstuffs* 
One ton of flakes will do 
the work of about one 
and one-fourth tons of 



Top, t/finjli /f* FiakrSt C€ftttr, L^itw 
i-cf in Hibbont anij, in Blockx^ 

BottOfJtf machiim ior {Producing ThiM 
fcg of £.QU'er Teiriprraf urr 



cracked ice* The same machines, with slight 
changes* wiU produce the new blocks, made 
from freezing twenty-three per cent so- 
dium chloride and nearly seventy -seven 
per cent water, a brine* The solution is 
frozen into ribbons and then compressed 
Into snow-white blocks that are intensely 
cold, having a melting point of six degrees 
below zero* The blocks, being so cold,, are 



not for using in beverages or food, but can 
be used In food cabinets* storage boxes, 
railroad cars and trucks engaged in mov- 
ing large quantities of ice cream* milk* 
meats* fish and other perishables, 

CO ur Bureau of Information will answer 
questions regarding articles in this maga- 
zine* if accompanied by return postage* 
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Tiny Balls and Pin Paints 0/ Light behind Him 

Squares nf q Lncaliz^d Airport Map 



By DON BLACK 



I F' an air“line dispatcher could on 

a big map the progress and moment- 
hy-momenl position of every plane in a 
great coast -to -coast transport fleet speed- 
ing across the nation * . » 

If naval officers on a similar map could 
spot the approach of submerged enemy 
submarines, could thus visualize the on- 
rxish of swift destroyers in heavy fog or o£ 
other surface craft in inky darkness * , , 

If the high command in Washington 
could follow on another such map the 
progress of hostile air squadrons across 
the Atlantic or Pacific, know precisely the 
number of planes flying toward our shores 
and exactly where to intercept them with 
defense craft of overwhelming strength , , , 
If such a magic mirror of the heavens 
were available, it requires no stretch of 
the imagination to perceive how vital such 
a facility would be to the safety of air 
transportation and to our national secur- 
ity. Such a prospect is by no means vision- 



ary, It is a virtually accomplished fact if 
claims for a revolutionary new device are 
borne out by the striking success of initial 
experiments. 

This instrument, known es the “Spitz 
[ht re coid ar/^ i s -t he invention of Dr4 
Satnuei Spitz., retired navy commander, 



whose oceai/sounding "marimeter" is now 
standard ^vigating equipment on navy 
and merchant marine vessels. 

Dr, S^itz already has invested more than 
$25,000 on his recorder, which has been de- 
veloped at Urdon air terminal, Los An- 
geles. Here* for more than two years, the 
inventor and his assistants have been 
wbrking out the practical application of 
sonic principles to the exact moment-hy- 
location of speeding aircraft. In 
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night experiments conducted by Jim Kin- 
ney, of the department of commerce, Dr, 
Spitz and his operators were able to follow 
on a small localized map the progress of 
^ Kinney's plane flying at random over 
towns and landmarks miles distant. 

In his determination of a plane's posi- 
tion, Dr, Spitz utilizes the sound of its pro- 
pellers* Picked up by two small micro- 
phones, weighing less than five pounds, in 
the cockpit, these sound vih ratio ns are re- 
layed by the plane's regular radio tele- 
phone transmitter to ground stations. In 
the airline dispa Ich room they are con- 
verted into audible sound. During the 
process the sound vibrations operate an 
eiectrically controlied mechanism actuat- 
ing an intricate system of tiny lights be- 



T QPt Spits ¥ii^hl AecPnftr with tnVmnlor at Voic^ 
Tftinamittin^ Microphanaf 

Mvtar Which Shatat of Sisn<fi 

t/lc flight Aecorticf's Lucafion 



347 




POPULAR MECHANICS 




348 




Topf Vhiff behind Bonrd iff Flight Rtcurdtrt 5h9v^ins IntricatM Wiring Sy^ttmt Bclawt Airway Map 
Fartty LaWermd to Expora Iht Btilb Lighting SyMtwm Back of ft 



hind a large-scale translucent map of the 
particular area in which the plane is flying. 
Thus on the experimental board of the Los 
Angeles-San Francisco commercial air- 
way there are more than 3,000 lights and 
squares for the 335-mile route^ each rep- 
resenting one square mile. The inventor 
says there is no limit to the number of 
craft whose movements may be recorded^ 
but liis present apparatus is equipped to 
handle sixty-three airplanes. 

There are three unique instruments 
around which the apparatus is centered. 
One is an automatic tuning device which 
is integrally a part of the ground station 
short-wave receiver which converts the 
propeller vibrations into audible sound. 
Another is the "binural indicator,” whose 
function is to determine accurately the di- 



rection from which the plane's signals are 
coming. While of the same basic principles 
as a department of commerce radio bea- 
con ^ the binural indicator embodies some 
notable advances over the familiar *‘beam.*^ 

Most extraordinary of all is what Dr,* 
Spitz designates as a “divergence wave 
meter” which fixes distance away of the 
emanating plane signal, a hitherto un- 
known quantity. Here the inventor has 
applied the principle that spherical waves 
of sound diverge radially from the source 
of origin, 

"Suppose,” explains the scientist, “a 
transport plane leaves Los Angeles for Salt 
Lake City, Cheyenne, Omaha, Chicago, 
Its progress across the Mojave desert, over 
Boulder dam and alongside the toivering 
Wasatch mountains would be recorded 
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mile by mile by fJie llghls 
behind each square of 
our map nnd at all times 
under the watchful eye of 
the airline dispatcher. 

**Let us assume that the 
weather is thickn that 
clouds obscure the 
ground, that the moun- 
tain peaks are fog- 
slirouded. Flying by in- 
strument alone the pilot 
gets slightly ofi; course* 
This divergence would be 
noted instantly by the 
ground operators at both 
tlie point of dispatch and 
at Salt Lake City, the im- 
mediate destination. One 
or both promptly would 
notify the pilot by radio 
telephone. They might 



Diagram at Rtcordtr end Part o/ TViri'nff hightt hthind a 

Five by Twtnty-Fcai Map of iht Lot 



also warn him that unless this course was 
corrected and unless he was flying at an 
altitude of 10,000 feet a dangerous peak of 
knowm height loomed in his path. 

“Again^ suppose conditions arc clear and 



mile exactly where to 
send his relief plane." 

Dr* Spitzes plane dis- 
patcher can direct aircraft 
to an airport in bad 
w' e a t h G 1 - by simply 
switching his instrument 
to a supplemenlary map 
showing the immediately 
contiguous area on a scale 
of feet instead of miles. 

Instead of attempting to 
inform the pilo^ by tele- 
phone after listening to 
the overhead motors, the 
dispatcher merely reports 
to the pilot that his plane 
is in “Square 16" or some other equally 
definite sector on the localized map. By 
reference to a similar map m his cockpit, 
the pilot knows exactly where he is at any 
moment* 



Unlimited but that motor trouble makes it 
advisable for the pilot to land where there 
is no ground communication. Assuming 
furthermore that the plane's radio equip- 
ment is inoperative, and you have an 
emergency in which the flight recorder 
renders exceptional service. When the 
plane stops, so does its light which remains 
lit and stationary on the map board. Thus 
the dispatcher knows to within a square 



Although Dr* Spitz has not divulged how 
his instrument may be adapted to the lo- 
cation of enemy planes and seacraft ap- 
proaching our shores, he claims it is as 
practical a further development as the 
successfully demonstrated flight recorder* 
He has already developed a sound -receiv- 
ing apparatus to pick up sonic vibrations 
from planes thousands of miles away and 
record them in map positions, 










ToPt Ltftbvai Oriti y# Carrimd Out undrr DitMCtionm 
from b> Luu^yrpwitFrr^ SimuJat in^ Cvnditi&fXt 

vt £mrremncy f in Circle^ Pam*eng0r jLi/c S^U 

ivith Sttword*% Aid IVhiV Lr«^«nrnf fu ittM-tr-attiana 
from Captain «t>«r LnuicfiriifaA^cr in Statmroom; Ltitt 
Firtt O^Ctr Prttr Stolt of S.S. **PaMlarer" Calls 
Commands into Partahla \fi)crophon« on as 

Laudspaaksr Brings Him hdatsajSsw from EnfinS 
Room;^ Diagram Shouts Cirtruit of **Ta}hing Ship'* 

sent his voice over the steel hull to loud- 
speakers located In engine room, state- 
rooms, steering-control room, lifeboat deck 
and other posts throughout the vessel. 
Another switch allows him to speak over 
ordinary cables to the crew if he wishes to 
cut out the passenger cabins. With the 
entire hull as circuit there would be no 
breaking of communication in case of eol- 
lision. If the ship^s current fails, storage 
batteries are automatically connected. The 
loudspeaker in the engine room acts as 
microphone for the crew in addressing the 
captain on the bridge. 






Use of the ship's hull as a circuit to carry 
the voice of the captain from the bridge to 
passengers and crew by means of loud- 
speakers is the latest development in com- 
munication at sea. The method was suc- 
cessfully demonstrated on the steamers 
“Colombia” and “Pastores” of the Colom- 
bian line. Turning a switch and talking 
llito a portable microphone, the captain 
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I TRACING \ 
PICTURE ON 
CELLULOm 

with point 



LAYING 

CELLULOm 

OVER 

picture 



PRINTING 



Easy with 



A NY ONE can easily create fine 
^ etchings with a little training 
by following the methods used by 
June Constable^ great niece of 
John Constable, the famous Eng- 
lish artist. Called ne ggrap by, the 
new method can be usecHFor pro- 
ducing striking bookplates, greet- 
ing cards, or wall hangings. 

The process is virtually the 
same as in etching on copper, ex- 
cept that transparent celluloid is 
used. This allows a beginner to 
lay the celluloid sheet directly 
over a snapshot, pencil sketch, or 
illustration and cut a lifelike trac- 
ing directly into the material. 



e 

INKING 

CELLULOID 



Later the student may rough in 
only the major outlines and use 
his creative ability in filling in de- 
tails. Simplified tools that include 
a special etching knife and a nee- 
dle-like dry point are used. Sev- 
eral tools and steps in ordinary 
etching are eliminated although a 
number of effects not available in 



/nAinf thv Thirt CtltvIoiJ htfore Transferring Impress 

tion to Paperf a Landscape Etching Made m L*;rf Than Two 
Houtt, and the Four Simple Steps jn Process 
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P OP iri/AR> ai ECHANICS 



in Fini^flBii Proaf^ th€ 
Art i mi Hus EtiiriiiUittd thu 
Fifurt* 4H Originnl 



copper etching may be ob- 
tained. 

Ink is wiped into the 
lines of the finished cellu- jjSSm 

loid plate and the plate is 
- then covered with damp- BryPy 

ened paper and is run f 

through a small etcher's I A 

press, which transfers the fl 

ink from the plate to the 
paper. In lieu of a special . 

~ press, fairly good impres- 

sions can be obtained by 

using a clothes wringer 
V equipped with hard rollers, 

Although regular grades of Etching of Dog 
'etching paper produce the Snopthatf 

.best results, good prints pr«cm* Dump^t 
’ can be obtained on silk, fnkmd Platen Pr 
‘ canvas, and even heavy c*i 

wrapping paper. As many 
proofs can be pulled as with copper plates, 
it is claimed. 

Sharp* distinct lines or soft, lithographic 
effects may be produced at will and aqua- 
tinting and mezzo-tinting are greatly sim- 
plified by the process. As many colors as 
desired may be applied directly to parts of 



the plate at the same time 
for color etchings instead 
of reprinting for each color 
as is necessary in ordinary 
etching work, 's. 



SCHOOLS Of FISH ARf 
LOCATED WITH ECHO 
RECORDER 



Tttcmd Dirsetiy Ecbo-recordmg appara-1 
lus, such as ships use in' 

icil okMlchf ana , . j>' t i 

9f Popsr otisr making soundings of depth, ' 
iratary to Anri- Qan also bc employed in 

jfrf £fc/[lv 7 * locating schools of fish for^ 
commercial purposes. A 
Norwegian fisherie s scient ist observed th^ 
s^nd wave^^nt from a ship's bottom 
were reflected from the backs of fishes in 
large schools just as the echoes bounced 
back from the irock or mud bottom. It is 
expected that information of this kind willj 
b^f importance in co: 
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Illuminated Map Covers Round Glass Room 




rtiDiD fickntp ^fonitw 

Six 5«rfionf o/ Gfoci Cifruvd' to Form a i/ufrt Gtabm Mabt Up Tht* Mpp of thr World; Light 

Shifiinw through from Outtido Throuft Land and Sma Areat into Bold Color Contrasts 



Thirty feet in diameter and built to a 
scale of one inch to twenty -two statute 
miles, an illuminated spherical room per- 
mits the visitor to view the map of the 
earth from the inside. The room is cov- 
ered with more than €00 sections of glass 
cast in proper contoui^, painted in correct 
colors and fitted into the bronze frame, the 
sections of which comprise latitude and 
longitudinal lines representing ten- degree 
intervals. The curvature of the globe cor- 
responds to that of the earth. Illumination 
coming from outside the globe produces a 
surprising effect of glowing colors, with 
each country, each body of water and oth- 
er features of the earth^s surface sharply 
defined. The visitor stands on a narrow 
strip of carpet that protects the glass 
“runway*^ in the room, with the north 
polar star shining directly overhead and 



the Weddell Sea and the Antarctic region 
some twelve feet beneath the runway. 
Painted instructions, occupying the ocean 
spaces, tell the story of the room, called the 
“mapparium.” Clocks O’H the equator show 
the time around the world. The illuminat- 
ed map is a feature of the Christian Sci- 
ence Publishing House in Bostory . 

BODY OF MAN HOL^S LESS IRON 
^ WEIGHT OF A NICKEL 

'^Ydu ne^d only three thousandths of an 
oimce of iron in your daily diet to main- 
tain the body supply of that element. Dr. 
Walter A. Bloedorn, professor of medicine 
at George Washington University, esti- 
mates the i^on in the human body would 
make a slug weighing a little less than a 
five -cent piece. ' 
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FIGHTING FIRES 




\ N exciting job comhimng 
^ the thrills of a fireman's 
e and those of a news 
cameraman has been devel- 
oped by ’S. H. McEIroy, of 
Chicago, out of a hobby. 

He is engaged in the haz- 
ardous task of taking pic- 
tures of fires for use in edu- 
cating the public in their 
prevention, and for the set- 
tlement of insurance claims 
Involving litigation, 

A few years ago, this Chi- 
^ cago radio engineer was just 
^ a fire fan. Even in the mid- 
dle of the night the sound of 
sirens and bells would send 
him fiying into his clothes 
and out of the house in mad 
pursuit. There was too much 
lost motion in this system. 



AbWWr Pirmtntn Sattfint a Difficult Blajici Bcloat^ Fifm Photographvf 
Mailing Picture of a Factary Blas.t from the Rear af tha Fire Truck jji 
tJi« C«it(«r of the Phategruph 
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however. Frequently, the sirens 
and bclis would be out of hear- 
ing before he could give chase. 

He decided to improve on his hit- 
ond-miss method of attending 
fires. He struck up an acquaint- 
ance wdth the men in the fii-e- 
nlarm office and they obligingly' 
telephoned him whenever the 
report of a promising fire was 
received. 

But still he wasn't satisfied. The 
vie%vs of fires from police lines 
were often hardly worth the both- 
er of coming. And it rankled him 
to see newspaper photographers 
and reporters nodding their way 
past the sentries. So he decided 
to take pictures too. At the next 
big fire, McElroy brought along a 
regulation size news camera and used it to 
brush his way past the policemen. He 
snapped a few pictures to give his '‘act" 
the authentic touch. When developed they 
turned out so well he decided to make 



Fighting a Railutay Yards Blasm ; BvlouSf S. H. McKtrcyi 
Fijtj PhatographmTf m Min Olfice 

more. After a yearns experience in picture - 
taking coupled with an intensive study of 
fires* camera angles and lighting, McElroy 
became very proficient. Most of the prints 
he gave away to admiring firemen and 
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This PJcfurt, Which Br^a^kt Owf fA* Fvrca 
an .E;tp^Drian q lE^jiruurian^, Aided in Sending 
Twa Firm Plmttrrm is Pri^pn; the Third Ai^in, 
IVha Set Off the Blaxc, Lumt Hi* Life 
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Sate the EvenJy Burned Indicating They 

Had fie«n Sprayed milh Some Combantible LtQ-- 
uid; the Man Wh* Started Fire Canfe**€d 
(xHer This Picture Pres.enicd 



Fire Compra/nunV Pirturr SAdu^trijr irn Arsen 
Plot Nipped in the Bud^ the U''ind' from an Open 
Door Extirisa^ished a Ftise after the Pletters 
Lett the Gasoline-Seahed pr^mimef 



friends, until one day an iit-^ 
surarvee company inquired 
about some pictures he had 
made* When he sent the com- 
pany the pictures, it forward- 
ed a substantial check* When 
several other insurance com- 
panies made requests for oth- 
er pictures, the commercial 
possibilities of his hobby 
dawned on him* 

Now it^s no longer a hobby 
with him. In addition to pic- 
tures for fire-prevention pur- 
poses* Me Elroy photographs 
thousands for risk firms* He 
has large files of fire pictures 
with which he services the 
adjustment companies repre- 
senting insurance companies. 
His negatives are so impor- 
tant they must be stored in a 
fireproof vault and his dark- 
room and studio equipment 
could pass for those of a met- 
ropolitan newspaper* 

His photographic tools are 
the finest that can be obtained. 
For detail pictures^ he xises an 
eight by ten %dew camera and 
a news camera for fast action 
stuff. He has a wide variety 
of lenses* filters* and infra-red 
plates, the latter being used 
when there is a small amount 
of smoke or fog hovering 
about the scene* In making 
pictures where time is not an 
important consideration, he 
Uses his 500 feet of cable and 
floodlight equipment. 

His studio in his apartment 
is equipped vrith the regular 
fire-alarm apparatus found in 
engine houses. He receives a 
record of every alarm turned 
in, either by telephone or at 
the boxes* At night, the alarm 
system is wired to an appa- 
ratus in his bedroom so a 
go"ng is struck from one to 
five times, depending on the 
type of alarm sent in* Just 
like a fire chief, he drives a 
special red roadster with siren 
going when on official husi- 
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On'finafznr Point ot Oiw€(Mtrau!t Chicnso Firm; 

S^oWt ftoutm Wrtthfd by Gatolitu Explosion 



ness* McElroy has learned to 
take pictures that will carry 
weight in fighting a dhihonest 
fire claim* Of course, arson 
cannot be proved by photo- 
graphs but they can be of great 
assistance. One authentic pic- 
ture of a suspicious fire can 
give a Jury a better idea of it 
than an hour's description hy a 
lawyer. In sevei*al cases, dis- 
honest persons either have been 
exposed or have confessed 
when their alibis were discred- 
ited by pictures made right 
after the fire was out, or before* 

His pictures aided in bringing to light a 
several milhon dollar arson ring in Chi- 
cago* One woman fainted on the stand 
when photographic evidence was adduced 
to show the fire in her apartment was of 
incendiary origin. 

How can a picture aid in fighting a dis- 
honest claim? There are many ways* For 
example, the photographer recently at- 
tended a fire in an elaborately furnished 
apartment* When the chief asked for an 
investigation by the fire attorney, McElroy 
considered this sufficient cause to make 
pictures of the apartment for the adjust- 
ment company* He noticed walls and 
woodwork were evenly burned, so he 
made a shot of each wall. As a result, the 
claim was not paid because the pictures 



helped to prove the fire to be the handi- 
work of an incendiarist. If the fire had 
originated natu rally ^ it was pointed out, 
some comer of the room \vould have been 
burned out* The pictures indicated the 
walls had been sprayed with gasoline and 
the defendant admitted that fact later. 

In another case, pictures were intro- 
duced in a claim suit to repudiate the 
statements' of the owner of the company 
that had beenT>artly damaged by fire. Ev- 
idences of a “flasher,” a knotted strip of 
newspapers laid around the baseboard of 
the room to expedite the spread of flames, 
were found when the blaze was extin- 
guished shortly after it had started* Pic- 
tures of this room, of the basement free of 
(CoDtinucil to pAfe !£SAl 
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FINGERPRINT VISIBLE ON CLOTH 
BY SILVER- NITRATE PROCESS 
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flying against a headwind, far instance. 
The equipment, which weighs only twelve 
pounds and is contained in a box nine by 
nine inches^ can be located anywhere 
about the ship. A governor- controlled 
motor, run by the planers battery, is the 
of power which motivates the disk 
the weight, whixdi swings much like 
a pendulum, determines the position of the 
friction whceL When a ship is ascending, 
cpidy the forward motion, and not the 
climb, is shown. 



LATEST IN LAKE LIGHTHOUSES 
FAR AHEAD OF EARUEST 



Print Uroa^iit Ou-f on (^loth by Chemical 
Trrvf rrrirrtt Is Plainly Seen undtr Sun Catnp 



By treating cloth, paper and similar sub- 
stances with a silver -nitrate process it is 
possible to bring to light fingerprints here- 
tofore invisible. After the special treat- 
ment, the material is held under a sun 
lamp and telltale imprints are seen plainly. 
The discovery is expected to be valuable 
in crime detection. 



To replace the Gray^s Reef lightship on 
eastern Lake Michigan, the latest thing in 
lighthouse>s is being constructed. It has the 
most modem equipment, including appa- 
ratus for automatic operation of the beam. 
In comparison, the Race Point, Mass., 
lighthouse, constructed in 1816 , had only a 
stationary oil-burning 
^ lamp and other equip- 
ment of that time. The 
Race Point lighthouse 
was one of the first built 
in this country. 
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GROUND SPEED OF AIRPLANE 
MEASURED BY- PENPULUM 

C-^oi^T I ^ 

Intended to record the ground 
the distance traveled by an airplane 
much the same manner as a speedometer 
ser\'es a motorist, an automatic ground- 
speed indicator has been produced by a 
^Texas inventor.. Essentially, the device is 
operated by a weight which swings back- 
ward or forward eis the speed increases or 
decreases. The position of the weight in 
turn controls the position 
of a friction wheel on a 
disk which regulates 
“speedomeler^^ on the 
strum ent panel. It i 
claimed the speedometer, 
records actual distanc 
traveled and actual speed 
of travel much more ac-^^ 
curalely than the usual^ 
air-speed indicator whiefi^ 
is not very reliable when 
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Autogiro Port on Roof May Speed Air Mails 




'Wdlltit'ii lk4 11-t‘i^ ^ 

Dravittitf Shontt Httw Ho«f of Poti Office Building Could Br Rrbuitl uf Landing Fitid ior 
Autogiroi ^uppf^in^ Shuttle Sprvita far Air fdail~^ttui^tn NfHitorh Airport and Downtown Now yarlt 



Conversion of th^ rdof*bf^ the New York 
Parcel Post building into a landing plat- 
form lof autogiros has been proposed with 
the purpose of speeding transportation of 
air mail between downtown New York 
and the Newark airport. Planes could cut 
the transit time from an hour to ten min- 
utes* An architect’s plan calls for a 200 by 
750 foot surface to be built at an estimated 
cost of $1^000^000* Similar projects have 
been suggested for other large cities* 







FORESTS STORE SUN’S ENERGY 
FASTER THAN COAL IS USED 



^ More energy is. absorbed from the sun 
and stored away in American forests than 
is expended every year in coal mined* Dr. 
Ha r dyj-u^ Shirley*^. ^ ,£o rest experim ent 
station at St. Paul^^imaled that every 
acre “Of white pine in Wisconsin annually 
stores in wmod, bark and leaves the equiv- 
alent of a toil of coal in solar energy* On 



t 



that basis forest lands of the entire coun- 
try^ 670 million acres, capture energy 
equal to 1,403 million tons of coal, two and 
times the tonnage mined in 1B3G* 
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LATHE SPEED CHANGED QUICKLY 
WITH HYDRAULIC CONTROL 



Instantaneous change of speed, both for- 
^vard and reverse, is made possible in a 
lathe equipped with hydraulic clutches and 
brakes. The lathe has^sixlee^ speej^s_fo] 
ward and eight in 
reverse, controlled 



by a three-lever 
liandle which can 
be turned without 
intermediate stop 
to the desired ve- 
locity. An automatic slide-rule mechanism 
indicates, just above the control handle, 
the spindle revolutions per minute and 




cu^ng/^peeds in feet per minute* r 
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Top, GurJ« Dof PuUins Matter Away from 0£»ttruf^io/i 

An Ground, and Teaching Dag io Watch for OArrhcad Oba-tmc- 
iion WfticA Might Jnjifp# the CcMct, m ffa- 

getiating Stairtf Dog Stop* at Landing ta Lot Matter Know 
ft ft Batioin or Top; Betow^ Dog ft Tottght to Bring Dropped 
Articlet to Left Side to Matter Know* to Reach 



IN an eastern city a man earns a 
living by house-ta-house sell- 
ing and ser\dcing candy machines, 
This man is blind. Yet he walks 
eight or ten miles Ih rough city 
streets each day* crosses busy in- 
tersectionsj dodges automohile'v 
and street cars^ visits 300 or more 
strange homes, climbs innumer- 
able stairs and encounters all the 
usual hazards of city travel. 

No one could make such trips 
without the aid of sight. This 
blind man *^sees^’ through the two 
alert and intelligent eyes of a 
German shepherd dog, one of the 
many "^graduates” of “The Seeing 
Eye/^ a philanthropic institution 
at MoiTistown, N. J., where dogs 
are educated to act as guides for 
the blind. 

This man has a mental picture 
of the streets he travels. He indi- 
cates to his four-footed compan- 
ion the direction he wishes to go. 
She assumes all the responsibility 
of Uking him safely to his desti- 
nation and bringing him safely 
home. The man does not tap cau- 
tiously with ^ cane as he walks. 
His guide sets a rapid pace and 
the master walks confidently be- 
side her, certain that she will warn 
him of any obstacle m his way. 
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The dog carefully selects a path 
which will not allow her rn&ster 
to brush against other pedestrians. 
She w'arns him of a step up or 
down, she watches the traffic when 
crossing a street, she leads him 
around obstructions and is even 
careful to guide him around a 
hanging awning which might 
startle him by striking his head. 

This dog^s keen eyes and intel- 
ligent brain have made her mas- 
ter independent. She and other 
graduates of the Morristown dog 
college arc bringing freedom to 
many bUnd people whoso activi- 
ties otherwise would be restricted 
to the confines of four walls or^ at 
most, to their homes. 

The education of a guide dog 
actually involves three separate 
courses of instruction — one for the 
dog’s teacher, one for the dog it- 
self, and one for the dog’s blind 
master* The first step in training 
a guide dog is to train the trainer. 
It takes four years to make an in- 
structor after the man himself has 
been carefully selected for the 
work* Not all persons have the 
necessary tact, patience and in- 
stinct for such a task* The in- 
structor is not an animal traincTj 
but a teacher, and the dogs are 



Top, f/i* Nwad pf a Typitat Gaidt Dog and Dog 

Stopping ot Curb Until Mostet Findt It with Hit Faeti C«n-« 
ttr,- Harnr^o by hfeanm of Which thm Dog and Maxtfr Com* 
municate Information fo £oeb Others Below, tht Guide Dog 
Leadt Her Master through Heavy T foBic by Observing the 
General Direction of Moettntnf of the VehitltS 
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ent from tKe man's. Thus he is 
better able to make the dog real- 
ize that a reward or a correction 
is a direct result of an act rather 
than an arbitrary action on the 
part of the teacher^ 

The animals selected for this 
work are nearly all German shep- 
herds — which, inci dentally, do not 
have "wolf blood" and which are 
not "police'* dogs, as many be- 
lieve. Females arc used almost 
exclusively because they are less 
easily distracted. The guide dogs 
are carefully selected to obtain 
certain characteristics. They must 
be highly intelligent, they must 
have a sense of responsibility and 



ToPt Ttathiiig Dof fa Sit or Stand at pf MoMter; Cc/ltir, 

FuJura Cniifc Doga at Flay; Selawt Indicating Sum Futronca 



not trained, but educated to think for 
themselves. 

The main difference between an ama- 
teur and a professional in teaching dogs is 
that the professional, through experience, 
is better able to "think like a dog." He 
understands animal psychology and dog 
intelligence and comes to know the dog's 
point of view^ — which often is quite differ- 



they must be gun-sure, because 
of back-firing in auto traffic. 

Since they must not he distract- 
ed fay inviting scents along the 
street, they are chosen for a lack 
of, rather than the possession of a 
sensitive nose. But they must have 
excellent eyesight and good hear- 
ing. One of these dogs can hear 
many times as w'ell as a man and 
their eye sensitiveness to move- 
ment is amazing. Frequently a 
guide dog checks her master at 
the curb long before he can hear 
an approaching car. The dog not only 
hears the car, but detects the motion and 
gauges the speed. 

Guide dogs start to school at fourteen 
months and their education requires three 
months. This is divided into three steps. 
First, each dog Is taught obedience. She 
learns to fetch, to sit up, to lie down and 
to retrieve dropped articles by bringing 
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them to a certain position where the blind 
master will always know' where to reach 
for them. She must learn not to chase 
other animals or chickens* so she is given 
an opportunity to try it. As she starts 
after a chicken* her name is called by the 
instructor and a light chain is flicked into 
the hind legs. The dog associates the chain 
with the chicken. She returns to her in- 
structor and receives a caress instead of a 
reprimand. Then she wags her tail — and 
starts after another chicken. The chain 
lesson is repeated- Soon she learns a 
chicken means only discomfort* 

During the second period the dog ac- 
quires the rudiments of guiding. She is 
taught to stop at curbs until her instruc- 
tor* feigning blindness* finds the edge with 
his foot or a cane. She learns the meaning 
of “forward;^ "righr and “left ” the three 
commands her future master will use to 
direct her^ she learns to lead her teacher 
around obstructions and to watch that his 
head does not strike anything* Then she 
goes into traffic and is taught to dodge pe- 
destrians with her charge. 

Because it is not definitely known 
whether dogs recognize colors and because 
motorists do not always obey them, the 

iCnntinuied to page ^ _ . 



STEEL ROOF DECK IS FIRE-SAFE 
AND EASY TO INSTALL 

Adaptable to all types of commercial 
buildings and modern residences, steel 
roof decking is available for constructing 
smooth roof surfaces. Fabricated from 
copper alloy or galvanized steel, the deck- 
ing is lightweight and easy to install* in 
addition to being fire-safe. An unusual 
offset facilitates nesting of ribs* After in- 
sulation has been applied* composition 
roofing may be laid to complete the Job. 




Showing How RooHna if AppiUii Aftvr 5c««l D*ck- 
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IND ARROW FOR FISHING 
INTRODUCES NEW SPORT 



Shooting Fish in Cltar Hat RkoI and 

Linr to Which Arrow if Atiachtd 



Use of the bow and arrow for shooting 
fish has been introduced in California, the 
latest in sport* A reel attached to the bow 
carries 150 yards of line. As the sports- 
man sights a fish in clear water, he quickly 
releases the arrow. If a *strike is scored, 
the fisherman may manipulate the reel 
and bow to '^play** the fish until it tires 
and can be brought to net. 



BICYCLE LIGHT WITH CLAMP 





ALSO USED AS FL^S^LA^IP 

Serving the dou- 
ble purpose of bi- 
cycle light and 
fiashlamp* a new | 
tivo-cell spotlight 
with clamp is on 
the market* It may ' 

be removed for i 

use a.s an ordinary I 

flashlight. With i 

this lamp is sold a 
red tail-light with 
clamp. 
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By WILLIE HOPPE 

D934 WDrldj'ft Ifl.l Balk-’-Unc and 
Coahlow C^rom BiUfArds Chawpipn 



l^ILLIARDS is not a. hard 
* game to learn but if you 
aspire to become b really 
good player^ you must first 
understand the three im- 
port a nl fundamentals: the 
^"bridge" hand on the tablcj 
how to grip the cue at the 
butt end, and stance, or po- 
sition at the table. These 
three points are the princi- 



Lfftf ffopp* MoidM Butt Lightty bt- 

twttn Two Fingorm and Thumb! 
Rightf in Uming SubitUatf "Bridge" 
Grip ut Suit ft Intferttdi Eytt At* in 
Dirmct Litim for Shot 



pal elements governing the stroke. But with the thumb and first finger of your left 
you can learn these fundamentals at any hand, placing the tip of each together, 
age. A child may run up a high score, and Your middle finger should then be moved 
a man taking up the game late in life may downward as far as possible tow^ard the 
develop into an expert. palm. Now slide the tip of your cue 

Let us take first the position of the hand through this circle. It should pass over 
on the table, or bridge. A bridge for ordi- the top of the middle finger, touching it at, 
nary shots can be built by forming a circle or a little above, the middle joint. Tighten 
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Taking Stance at Tablet Diagram indi~ 
catem Where ta Hit Bali far Draur> Fallow 
and Fnglith Shottt Bottom Picture 
Proper ^Bridge" Pesifion of Hand on Ta&f#; 

Above Hi Bridge if Lowered far Draw Shat 

the circle around the cue until both 
fingers and thumb are touching the 
cue on all sides with just enough 
snugness to permit the cue to slide 
through without wabbling* Place 
your hand on the table with its out- 
side *^eer* resting firmly and the 
fingers well spread. 

Of coursej you may make adjust- 
ments for comfort* If your hand is 
chubby, and you have difficulty in 
placing your first finger in the posi- 
tion described, try placing your thumb 
against the side of your second finger, then 
pull your first finger dow'n, making the tip 
of it meet the end of your thumb* For 
complex shots, this bridge can be low'cred 
by pushing the fingers forward on the ta- 
ble or raised by pulling the finger ends 
toward the wrist. 

In billiards, as in golf and baseball, there 
are many forms of stance, and the player 
should adopt one suited to his height and 
build. There is a tendency among many' 
players to stroke with the cue butt too 
close to the body. This throws the eyes in 
the wrong position for lining up the shot 
accurately. The hand gripping the butt 
should be at least six inches from the body. 
Better twelve, but don't hold it so far away 
that it cramps your style* 
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forward, A cue should 
not be held by more than 
two fingers and the 
thumb. In reality, it sim- 
ply rests on the first two 
&igers and is held secure 
by the thumb. 

There's no shoulder ac- 
tion in the billiard shot. 
It’s aU done from the el- 
bow down— not unlike a 
dock pendulum in action 
—with the proper follow 
through and free and easy 
wrist action, Tho cue 
should not be stopped or 
jerked back until after 
full contact with the cue 
ball. It should follow right 
through the baU, The 
more proficient you be- 
come in these fundamen- 
tals, the greater your 
success will be in master- 
ing the subtleties of the 
game. 

Top-notch players nev- 



Here is one way of attaining a nat- 
ural, correct stance. Face your shot 
squarely, holding the butt of the cue 
about twelve inches from the end 
with your hand touching your right 
hip. Turn to the right toward the 
cue on the ball of your right foot 
without lifting the foot or moving 
the right hand, holding the cue, from 
their original positions. The left foot 
may be moved forward any distance 
required to give balance when you bend. 
In bending over, place your cue in your 
bridge hand and lean forward until your 
eyes are directly over the cue which is in 
line with your shot. Above all, don't stand 
rigid. Relax! Tight muscles have no place 
in billiards. 

Before telling you how a billiard cue 
should be gripped, let me repeat the time- 
honored "don’ls": Don’t hold the cue 

tightly in your hand; don^t hold the cue 
too far back; don't hold the cue too far 



AlftA (IkfcCinnrMr Wom^n^m Champion, Exhibit^ 
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er mJscue. They know where and 
how to hit the ball. With a little 
concentration, you can learn the 
same thing. The diagram on page 
365 explains where to strike the 
cue ball. It represents a regula*^ 
tion ball for a straight rail^ balk- 
* line, and three cushion. Pocket-billiard 
balls are a trifle smaller* The five larger 
circles on this ball represent the width of 
the usual cue lip. The four large circles 
around the center one indicate the extreme 
distance you should ever cue the ball away 
from the center. The small dotted line cir- 
cles inside the larger ones show the ap- 
proximate space covered on the ball by 
the cue tip when it strikes* The small dot- 
ted line circles between the four outside 
large circles indicate where you hit when 
executing the extreme follow or draw" 
shot with the addition of left or right hand 
English* It is dangerous to cue your ball 
farther away from the center than the 
outside circles* In fact, there is seldom a 
shot that requires such extreme off-center 



cueing. You will be surprised at 
the follow, draw and English ac- 
tion attained by striking the ball 
just a little off center. Remember, 
too, that the speed of your shot 
has much to do with the action of 
your cue hall, after contact with 
the object ball. Many shots are 
missed because they are played 
too hard or too easy* 

In playing the follow shot, you 
donT have to cue your ball as far 
to the top as possible, as is popu- 
larly supposed* Never cue more 
than the width of the tip above 
center, and remember to have 
your bridge at such a height that 
you deliver your stroke with the 
cue as near on a level as possible. 

In pocket billjards,the first thing 
to know is where to strike the 
object ball. In the three 
shots shown in the figure 
at the right on page 366 
it is clear you should cue 
your ball center* The 
heavy black hnes *show 
the angle from the pocket 
to the baU. The point of 
contact by the cue ball on 
the object ball is indicat- 
ed by the dotted lines* lit 
pocketing balls, avoid us- 
ing English. Cueing the 
ball on the right or left 



Top* Charter C* Ptterson, Pnney Biltiard^Sh&t Cham- 
pion, Drm<m*tr4ittns Trich Sheti Wrong 

for Draw Shot, Cue PreVmnting Any Fcl- 

iouf Through t Diagram Show* Mout Engtiah Ori Ctto 
Bail Can Throur Object Balt Out of Line 

side has a tendency to throw the object 
hall out of line with the pocket. The illus- 
tration on this page shows the course of 
the object ball as the result of three ways 
of striking the cue ball. The hall following 

(Cantinutd tp l 26 A) 
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Vitut of Tumi Sides af Japanewt flftwspoptr Flont, with Odd Dm- 
sign* That IVoold Comou/tagm ihm ^nrldini; in War 



ODD DESIGNS ON GLASS WALLS 
CAMOUFLAGE BUILDING 

Strange figures decorating the glass 
walls of one of Japan's latest buildings are 
not intended for ornament in peace lime 
but for camouflage in war. The designs, 
including the figure of a prancing horse 
and a bat King’- beach scenet were painted 
on the walls to conceal from the eyes of 
enemy pilots the big plant housing the 



cate the leak* The air is heavy 
with fumes, This time an old pipe, 
laid years before, has given away 
almost directly under the curb- 
ing, and at a point where small 
brick provided drainage beneath 
the concrete highway* There is 
no chance to reach the leaky pipe 
except through the solid concrete 
of the broad highway or by prying 
loose the brick base. The fore- 
man calls for picks and crowbars 
to tear the brick out so the men 
can gel beneath the pipe and re- 
pair it, without chsturbing traffic 
on the heavily traveled highway. 
The gas cannot be cut off because 
thousands of homes are dependent 
on an uninterrupted supply. So 
gas masks are donned quickly and 
the men work fast* Danger is at 
their side constantly* So heavy is 
the gas that a spark from an iron 
crowbar in prying a brick out of 
the ground may mean a terrific 
explosion. Every person in the 
danger zone is warned to extin- 
guish cigars or cigarets, and auto- 
mobile drivers are asked to coast 
through so no sparks from motor 
or exhaust will set off the gas' 
every move count in the battle 
time, the crew finally completes 



Making 
against 

the repairs, each man weary but unmind* 
ful of the part he played in this drama of 
peace time. It^s all in the day’s w'ork, 






LECTEIC HEATER IN SCALES 
KEEPS OUT MOISTURE 



Osaka Asahi, Ji 



Vle^^d from 
a fantastic appearance. 



an s largest newspaper, 
round, the building has 



For scales used in close proximity to 
water, salt solutions, acid fumes or tem- 
perature extremes, an electric heating unit 
is offered. When placed inside the scale 
and connected to 






IT TAKES NERVE TO REPAIR 
LEAKING GAS MAINS 






An excited voice on the telephone re- 
ports; “The main is broken!” Immediately 
the gas company calls out its '^trouble 
shooters/* linemen who always are on call 
to stop dangerous leaks. The men clamber 
into their truck, loaded with the necessary 
tools and equipment, ready for the dan- 
gerous job* Out on the highway, they lo- 

U- 



if 



any convenient 
wall outlet, the 
unit creates a 
blanket of warm, 
dry air around the 
vital parts* This 
prevents moisture 
from filtering in 
where it might 
cause destructive 
corrosioi^-l^ ^ 
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Learning to make a parachute 
jump with the risk eliminated is 
now possible, using a ‘‘captive” 
open parachute swung from a 
125-foot training to wen The 
jumper is hoisted by cable to a 
point nJnety-five feet above the 
ground where the open “umbrel- 
la” is automatically released and 



C.OLFMR IS GUIDED IN DRIVING 
BY ARROW FIXED TO TEE 

To help the golf er drive straight a dome- 
shaped tee with a weighted arrow attached 
by a cord is offered. It enables the player 
to line up his shot for the flag. The ball is 
always at uniform height. By lining up 
the arrow for the green, then driving the 
club head through the ball and over the 
cord and arrow, the golfer learns to keep 
htshead down and eliminate slice and hook. 



Lrft, Stuc/rnt Mahws Practic* Jump aih*T Btin^ 
Haulmd Up by ot Psruehutt 



he floats down. The parachute can also be 
released at any other height by puOing the 
rip cord. Confidence is instilled in the stu- 
dent jumper by making the leap under 
control yet simulating actual flying condi- 
tions. A ring at the outer rim of the silk 
umbrella keep^ it open at all times. The 
first such,.tq 3 ytfr was built about twenty 
mi^es east of Trertton, N. J. 



Arrotii Htips Fattvuf Tht&ugh fpt Strtaght Shttf 
Sail la A-Iufay^ Sama Hfigbt 



Practice Tower Makes Parachute Jump Safe- > 
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TRAINS 



'T'HE foreshortened I ruck -tractor backs 
^ up to a waiting van. Couplings clash 
as they meet* A moment later It backs up 
to an open-body trailer* Again couplings 
clash* The train is made up. 

It is a train in every sense of the word — 
except that it has no tracks. It has a power 
unit as separate from the cars as a loco- 
motive is separate from its coaches. The 
cars are coupled and uncoupledt spotted 
for loading, switched^ and handled like 
railway cars. But the track Is the public 
highway. 

To most of Us, a truck is just a lumber- 
ing^ clumsy vehicle that slows down traffic* 



Top, Truck Dispatchmr Tninamitting Orders by Tet- 
wphonm and Maving Pagm on Board to Indicitt* 
tion of T roiior Unita: Ci^iKvr^ Surajnprr CDupfiitg 
Traiiar afttr thm Drivtr Has Manaavttad to Ptoct 
th* Hook pfidtr 0 Fovr-tneh Ming 



They may be light pick-up jobs, great 
tankers^ or trailer trains, but we see 
them only as blurs. These trucks are the 
moving units of a fascinating industry as 
complicated as a railroad, and as vital to 
civilization. 

Ride a truck some day and you will get 
the picture. While you're at it, ride the 
very latest thing in heavy Iransportalion, 
the truck -tractor and trailer tram* 

A long tine of empty trailers and semi- 
trailers are in front, of a terminal loading 
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UttoWi Right, T^vctf StQpt>in^ a Tw^nty^ 

Tttn Load tuHh Air Brahes Which also Arc Con- 
nected to Troitcra;^ firlout^ Leftt Rolling Doti-'n 
Wheols of S^mi-Yroiier 



-*-V 



dock. Light pick-up trucks arc backing 
up to the platform with loads of freight 
gathered about the cit 5 ^ As each draws 
UJ3, the **swainpers” crowd around Inm- 
dling the freight in hand trucks across the 
dock and into the waiting trailers routed 
to three diilerent cities. The dock foreman 
separates the freight, assigns it to its prop- 
er destination and superintends the weigh- 
ing. A tractor rumbles up and the driver 
goes to the dispatcher’s cubbyhole for Ms 
orders, 

“You\"e got a load of plunder for the 
harbor/' the dispatcher growls, ‘'Those oil 
drums have to make a boat that's leaving 
lomght, so get moving," 
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Wiithing PaWwr Unit c>f Truch-Tractor J Crnltr, 
Waiting (or Loads} Beiauft Cpnplins Air Lim 

The dispatcher is busy because the 
equipment has gotten out of balance. There 
are too many empty trailers at one ter- 
minal, and not enough at another. Just as 
railroad divisions have car shortages, so 
the terminals of a line-haul trucking com- 
pany arc faced with trailer shortages. The 
dispatcher yells into two phones, and 
moves pegs in the equipment board before 
him. Then he turns to the teletype ma- 
chine and sends a message to the harhor, 
reporting the leaving of the oil drums. 



Meanwhile the driver 
checks his air brakes 
which are energized by a 
huge suction cylinder 
connected to the motor. 
The tractor couples to a 
serni-trailer. The re* 
tractable front wheels are 
wound up and the weight 
of the cargo is borne by 
the rear wheels of the 
tractor. The semi -trailer 
swings on a swivel, or 
"fifth wheel.” This makes 
the equipment fleatible, 
and able to negotiate 
sharp turns. Air lines are 
connected. The safety 
chain is hooked. "O.K.," the 
swamper calls. 

The tractor and semi- trailer 
roll out. In the yard the driver 
jockies for position. It is a tricky 
business* In backing, the semi 
.swings the opposite way from the 
tractor* It is like trying to back 
an automobile with a hinge in the 
middle. 

A loaded trailer Ls the object of 
the switching. Back comes the 
semi. A swamper stands ready, 
bolding the trailer tongue* The four-inch 
ring cm the end of the tongue must drop 
over the hook on the rear of the semi* 
There are four inches leeway. Back comes 
the tractor. The hook slips under the ring* 
The driver has hit! They don^t often miss. 
They are steering fifteen tons of equip- 
ment, thirty feet long, but they can slip a 
hook under a four-inch ring. The swamp- 
er locks the coupling, the tractor slips into 
the lirst of Its twelve speeds and rumbles 
out of the yard, the semi and trailer sway- 
ing behind it. 

Ahead lies the traffic of the city. Be- 
yond is the open road, and beyond that 
the harbor where a freighter waits for the 
oil drums. The powerful motor roars. Gears 
clash as the driver slips into second, then 
into over-drive between second and high* 
A traffic light shows red. The driver 
checks with the air, checks again, then 
uses the foot brake to come to a stop. 

Slowly the train again gathers speed. It 
takes a long time to get it rolling. The 

(C<9ntinued ta t£2A) 
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Ixjcomotive Styles Are Set by Age of Speed 




L*H Right, High-FftnrttfirJ &urlmeti>n i,dCOfni3ti‘lfe of JaSS; Mitwfmket Aoad*m StroTn 

Ettgin^i fifvrth Wmsttrri's Bartingtun’t Dimt "Ztphyr** f Abraham LinCotn" of Alton hinm 



Fifty-three years old and still running, 
a Burlington railroad wood-burning loco- 
motive posed for its picture with four spry 
young engines that pull the new high- 
speed trains of the west* The old-timer 
with its tall smokestack hauled the “Bur- 



Chi cago yards were the speed -lined oil- 
burning steam locomotive of the Milwau- 
kee railroad^s “Hiawatha”; the conven- 
tional oil- burner of the North Western's 
“4(H)''; the Diesel electric “Zephyr” of the 
Burlington, and the Alton road's steam- 
driven engine of the “Abraham Lincoln.” 



lington Limited” in 1882. Lined up in the 

' C ^ ' 

Golf and Croquet Are Combined on Homemade Course 



Played on a homemade 
, course twenty feet long 
by ten feet ^Adde, a com- 
bination of golf and cro- 
quet has been introduced 
in Ohio. Golf balls and 
putters are used on the 
' course which is laid out 
like a croquet court. Iron 
stakes replace the croquet 
wickets on the packed 
clay course. One feature 
is the variety of carom 
shots that can be made 
off the w’ooden retaining 





course. 



Cra^att Coort Has Wails far i^aronC Shots wirh Goif Salim and Putt mr 
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Paddle-Wheel Auto Travels on Land or Sea 














r 




The English channel, scene of many iin- German who tried to walk across on water 

usual passages, including ones by mer- skis, was negotiated recently by another 

maids, mermen, water bicyclists and a German in an amphibian automobile. The 

— - car was equipped with 

paddles on the rear 
wheels and crossed from 




1 

Special Transmission Unit Triples Truck Gear Ranged 



TttPt Amphibian Aniomohilc 
Landing pn EtigUtth Shorm; 
fiiffht, Cruitins acrops frj'I^ 
ish Channrt ^ ft Cun T fapel 
Twenty an iJour on 

RfMid and Paddit Fivi MiUf 
ap JLaur an Sea 



Calais to Dover in eight 
hours and twenty min- 
utes, clambered onto dry 
land and proceeded on to 
London. The driver had 
motored by land from hLs 
home In Germany to start 
the crossing. The vehicle 
has a land speed of about 
twenty miles an hour and 
a water speed of five 
miles per hour. At sea 
the water level is even 
with the running board. 
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EpMily JnMtaited Trantmissivn Ufui Giv*t Trucbi 
and Three ReVerta Speeds 



Designed to replace the present trans-^ 
mission in late model Ford or Chevrolet 
trucks, a new unit gives twelve speed^ 
forward and three reverse. From the wide^ 
range of ratios, there is one to serve almost 
any demand of the driver for maximum 
power or speed. There are four compound 
gears with a high -high for either 
travel at usual engine speed or for regular 
road lime with the engine running twenty^ 
per cent slower, with loss wear and lessv3 
gasoline and oil consumption. It combines 
in one unit the standard ratios, the 
derdrive” and the "overdrive,” 
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ftONlATURE toCOMOTIVJ: ABI.E 
TO HAUL PASSENGERS 



Exact copy of the real 
thing, a honiemade loco- 
motive built at Norway 



Me., hayl 5 passengers on 
an elevated railway^^ laid 
on four- by -six timbers 
atop cedar posts* it weighs 
150 pounds, carries six 
pounds of coal and can 
^’^^^ull nearly a ton of cargo. 

boiler holds two gal- 
Ions of water and the 
tender stores another two 
and one-half gallons. 
There are four driving 
wheels and a thimhle- 
^SS^ized steam gauge which 
s'^idgLsters 120 pounds of 
steam pressure* . ^ t f 
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DEEP GAP IN LATHE 
BED FOR TURNING 
BIG WORK 




p 
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Objects of larger diam- 
eter than can be turned 
on the ordinary bench type lathe are han- 
dled easily by a new bench lathe with a 
deep gap in its bed. The swing at the gap 
is thirteen and one-half inches. Developed 
primarily for the popular hobby of metal 



Despite Its Sit'm This Sixain Enginw Aunninji ojt T€ttC€-Top Rt^uiay 

Pali N*ariy tt Ton ; v 
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FIRE-ENGINE DATA COMPUTED 
BY HANDY RECKONER 

Answers to practically all hydraulic 
questions in the fire department can be 
found quickly by using a handy computa- 
tor* The machine determines the required 
engine pressure for all nozzles from seven- 
eighths inch to two incKeSi with nozzle 
pressures of twenty to 100 pounds on hose 
lines 100 to 1,000 feet long* It will give 
the gallons per minute, vertical reach and 
horizontal reach of streams and 1,900 an- 
swers to other hy- 



Thirteen and On^-Holf Inch Im Previded rn 

This Tothc Built for Metal SpinninE Hobby 



spinning, the extra capacity is useful for 
large faceplate work on ordinary wood or 
metal turning. 



draulic questions* 
The machine con- 
tains two spools 
on which is a pa- 
per ribbon with 
numbers. By turn- 
ing a knob, the 
ribbon passes a 
small window- and 




([[Our Bureau of Information w'ill answ'er 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



a small electric lamp illuminates the num- 
ber giving the answer to some particular 
question* The machine is made of steel, 
chromium -platiid, and mount^ on theisdde 
ot the fire truejC ^ ^ ^ 
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PIGEONS 



Bird of the nfidtiight Patrol 
with Sondtd L*gt and Dra- 
gram Shouting How Bomboo 
Whittlo ia Frighten Bifde of 
Pfoy /* Attached to Pigman 



ITNCLE SAM’S newest combat unit, the 
midnight patrol, is ready for service, 
Tom, Jim and Jerry are prepared for any 
emergency where night messages are con- 
cerned, Tom, Jim and Jerry are the army's 
ace night-flying pigeons. 

Training pigeons for night flying in time 
of war is a new development of the army 



signal. corps-, Day flying has 
long been established, but 
only recently has night fly- 
ing been started and only a 
few birds capabie of this ex- 
traordinary feat are in eX" 
istence in America* 

In developing the night 
flyers many obstacles had to 
be O'vercome, For pigeons, 
like most birds, settle down 
at dusk* Night flying was a 
trick that had to be super- 
imposed on natural instincts. 
So the signal corps selected 
its best birds, both as to in- 
telligence and physical en- 
durance, for this work, 

"The first thing needed to 
train night flyers,” says Pri- 
vate Henry Kegge, ace trainer for the 
corps, "is a satisfactory loft condition. The 
training must be at night and night condi- 
tions must prevail, either artificially or 
naturally, for the exercise of the pigeons.” 
At Fort Monmouth, N_ J., where train- 
ing takes place, it is necessary to create 
night-flying conditions* This is accom- 
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MIDNIGHT PATROL 




M<thoii of Wing Marking Md Cftr- 

rimr Pigeon Which W(ts Wounded in 



plishcd by darkening the lofl during the 
dey and lighting it only at feeding lime in 
the mnrning and at night during the train- 
ing period. Tlie firttt step is to get the 
birds to come into the loft from near-by 
spots. This is aecumplished by letting 
them out at dusk for a few minutes and 
letting them in when they return. The 
light on the landing board is turned on 
when their wings are heard fluttering 
around the loft. Perhaps at first they make 
no attempt to come in. In this case they 
are "stirred up/' 

This training period, which usually lasts 
six on seven memths, is fallo\ved by taking 
the birds out a little later at night. Here 
again it may be necessary to stir them up 
before they learn to come in on the “light" 
or of their own accord. This period is fol- 
lowed by a third which consists of dis- 



RtTTUfving htrsMage fram a Capsule tlsed by Mem^ 
hers uf the Bird Patrol to Frcinffnii'f Iniarmatian 
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tance and ‘"road flying." 

Hoad training 
first of taking the birds 
out about three miles and 
liberating them one by 
one in the twilight. This 
provides the incentive for 
the birds to return to the 
loft. Otherwise they 
might bunch and settle 
down somewhere outside. 

After the birds learn to 
come in from the three- 
mile distance hy twilight, 
darkness is substituted. 

As the birds learn, they 
are released still further 
away. By the lime the 
e>ct 0 nsion of their homing 
has been increased to 
twenty miles it is possible 
to release the birds as a 
unit. To date, these night flyers have been 
taught to come in from a distance of fifty- 
one miles on Land, On the sea the distance 
has been increased to sixty miles— a world 
record for night flying. It is not impossible, 
says Private Hegge, to teach these birds to 
fly 100 miles at night with messages. 

The best birds for the night patrol are 
the descendants of the best army flyers. It 
seems these birds hand down to their off- 
spring their flying ability, developed by 
their human trainers. Birds are taken for 
training at the age of three or four months. 
Precautions are taken to see that the loft 
where they are kept is not surrounded by 
wires, buildings, trees or other objects 



Mtthud nf Tt^ontp^rtin^ Midnight t^aCrol, und Oraup of Army 

Pigwonm RwtutfiiAg Hamv rrt Earty Morniiig attrr Lang Hight FUght 



eral years of crossbreeding. They are all 
the descendants of the rock pigeon or bizet 
□f Europe, These birda are noted for their 
superior intelligence and physique and for 
their homing characteristics. If kept in 
perfect condition, they can fly great dis- 
tances in all kinds of weather. Great care 
is taken not to overburden them with 
flight tasks. Normally most birds of good 
breeding can fly 300 miles, but over this 
distance extreme care must be taken in 
selecting the birds. Only one bird in ten 
is capable of a 500-mile flight and such 
flights should never be imposed on the 
bird without giving it a month's resL 

{CoDtinUeid to IZZA) 



which might interfere 
with their homing. 
Messenger pigeons 
are valuable and care 
is taken to prevent 
injury during the 
training period. War 
casualties, however, 
are expected. 

The homing pigeon 
used by the army is 
the product of sev- 
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UR CAS METER 
AND CHECK YOUR RILtS 

... 



It is easy to read thecas rriote^ in your 
home and check on your gas bill. The 
ordinary gas meter has four dials whose 
hands begin moving slowly as soon as you 
turn on the gas» The needle of the dial 
marked *‘Two Feet^ revolves perceptibly 

and is used only 
^ ■ M i L r > -i^ i L I . #for test purposes. 

|CUBiC(^FEET|^^ The other three 

which move 

^ V Vy s more slowly and 



at Thi^ **Hot Dag*' Stand Gtaiuri uiith Ef^ctri^ 

Lijfhtst Sidt Optns to Sh^tt*r Put rant 



GIANT DOG MADE OF CONCRETE 
HOUSES ROADSIDE STAND 

Located beside the Pacific highway Jn 
Oregon is a large cohcrele^ lumber and 
stucco dog that houses a refreshment 
stand The "‘eyes” gleam at night, being 
electrically lighted* The dog is nearly ten 
feet highf six feet wide and thirteen feet 
long, A trap door opening at one side pro- 
vides a canopy under which patrons may 
sit while being serv'ed* A shelf folds down 
to form the counter. The structure is piped 
for water, wired and equipped with cook- 
ing and refrigerating apparatus. 



TRANSPARENT BOX HAS BINS 
FOR SORTING STAMPS 

Designed primarily for stamp collectors, 
a transparent box with eight compart- 
ments may be found equally convenient as 
a catchall for small objects in ihe machine 
shop or the sewing room* U is made of 
strong but light, rigid celluloid with a 
light- fitting hinged top that protects the 
conienTs from humidity'. . ^ 



ANGLER’S *^VEST POCKET” BUpiY 
MARKS WHERE FISH BITE ^ £ 

To mark the pool where the fish are bit- 
ing or the spot where your angling or 
hunting equipment fell overboard, there is 
a handy ’Vest pocket” size buoy that stays 
where it is dropped. A lead ring acts as 
anchor. As the anchor line unreels, watee 
enters five holes in 
the tubular base 
of the buoy and 

When the anchor 

reaches bottom a 

screw hook pre- 

vents further un- 

winding of the '?7v , *f I® ^ 

line. Different col- ' 

ored line at inter- PHHffi 

vals lellj^ the^pth ^ * jSS 
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claw with plenty of space 
between the claw and the 
handle to get under a 
two- inch plank. The nock 
is shaped so the nail will 
not move away w-hile be- 
ing driven^ The large di- 
ameter of the face makes 
driving more accurate. 



iOLF IS IMPROVED 
BY TRAINING LEFT 
HAND TO SWING 



fcr S*ndm£ by Wirt: N^te Etfuipmtnt ior Quick 

b Comparr^an of Printm Rcc^it/cd by the Neur Symtcm 



FINGERPRINTS SENT BY WIRE 
TO SPEED UP JUSTICE 



Fingerprint information can be trans- 
mitted by telephone or teletype with r new 
system designed to speed up crime detec- 
tion. The system consists of a magnifying 
glass and a disk of 100 squares, each two 
millimeters in size. Letters are used to in- 
dicate particular squares by which a cer- 
tain suspect's prints may be compared with 
a set taken at an earber date. Fitted to 
’the magnifier, the letters indexing out- 
standing characteristics run from left to 
right. The method of assembling informa- 
tion for transmitting by wire is based on 
the fundamental principles involved in the 
general classification of fingerprints. 



Expert golfers tell you 
the left hand and arm 
must control the swing, 
so a practice club has 
been designed which 
forces the left hand to 
lake charge of the stroke. 
That portion of the grip 
held by the right hand is 
kept in position by an adjustable spring, 
and pressure pulls the grip loose whenever 
the golfer's right hand overpowers the left 
in raising the club or bringing it down. 



AMMm FOR EASY PULLING 
FULCRUM HEAD 
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Equipped with a 
head that has a 
small fulcrum cast 
directly into the 
metal, a new ham- 
mer pulls nails 
easily without the 
danger of break- 
ing the handle. 
The hammer has a 
long, ea^y angle 









Pr^tctic* Ciub H<ti Grip Which ts Putted Litome When 
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Fish Are “Fingerprinted” and 



Fish are now being 
*‘fmgerprintcd” to study 
their habits and travels 
and are scientifically in- 
terbred in efforts to keep 
the lakes and rivers 
slocked with the sportiest 
species of gaTne fish. The 
scales of salmon have 
distinctive individual 
markings just as human 
fingers have. To trace the 
Atlantic coast salmon to 
their spawning grounds 
and learn their ages, fish- 
ery scientists caught them 
in nets, numbered them 






r»p, FJantrnf Fith Eet* in Crou- 
ef B*d 4>f Strram; Lmft, Frrtilii- 
rne Satmun Esgt in Pan; Cffiler, 
Pikt Chobrs to- Dvatti Trying I4 
Swa/faev Whit€/ish 

have been planted in Pa- 
cific coast streams and At- 
lantic salmon are now 
mingling with Pacific salm- 
on on Vancouver island, 
Canadian fish hatcheries 
last year planted 100,000,- 
000 artificially hatched fish 
eggs to restock lakes, 
streams and rivers. Cer- 
tain lakes whose game fish 
had been killed off by predatory fish were 
treated wdth copper sulphate, which killed 
the predatory fish and prepared for re- 
stocking the water afterward with sporty 
varieties. To determine whether artificial- 
ly hatched fish were as healthy as others, 
natural born speckled trout, well'-fed 
hatchery trout and hatchery trout that had 
been starved were placed in test pools to 
forage for themselves. After two days all 
three groups were found to be in equally 
good condition. 



with tiny metal tags and released them 
after recording the day and place and scale 
prints. Rew'ards were given for the re- 
turn of the tags with samples of the scales 
whenever the fish were caught, the scales 
double -checking the identity of the fish. 
Ocean salmon and fresh -water salmon 
have been interbred at fisheries, and by 
breeding brown trout and Atlantic salmon 
the scientists produced a new trout com- 
bining the best fighting game qualities of 
the two species. European brown trout 
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^'^REAT inventions have often 

come about by slight changes 
" a trite and time-worn experi- 
^ment. The old law then appears 
t^to have fallen apart and to run 
^xactly opposite to expectatjom. 
^Tf you are askedt “Will lead float?” 



1 



or "Can you pump dry Portland 
^^^ement?”^ you probably will an- 
'swer in the negative^ But wait! 

Years ago an observing woman 
w^s washing the shirts of the 
miners in a Colorado town. Sur- 
rounded on all sides by mining activities 
she had absorbed a general knowdedge of 
the subject. As she swished the clothes in 
the soapy water she noted the gUstening 
black mineral, galena, floating on the foam. 

“That’s strange/' she said to herself, 
“lead minerals are too heavy to float, but 
they are floating just the same — it must be 
the oil in my soap*” 

The oU. in the soap was the changed con- 
dition that caused the lead minerals to 
float. She made lead float. Her intelligent 



er bulk of the world^s copper, its lead, and 
its iinc, even the heaviest minerals of all, 
gold, silver, and platinum, are now proc- 
essed by this woman’s discovery* She re- 



observation gave to the world the oU flo- 
tation process in which the heavy minerals 
float to the top of the water, and the light- 
er ones are made to sink. By far the great- 



versed the natural order of things. 

A man in Chicago was obsessed with the 
idea of a machine to fill sacks. He wanted 
a simple machine that would function with 
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a minimum of attention. 

There were machines on 
the market hut they were 
too slow^ or did not weigh 
accurately or did not fit 
into his ideas. And then 
one day the flash came to 
him. He tied the sack first 
and then filled it. 

Last year in America 
alone more than a billion 
sacks were first tied for 
shipment — and then filled* 

Ho simply cut a hole in 
one corner of the sack, 
stuck a tube in the hole 
and forced the material 
through the hole into the 
sack. He cut the hole so 
that a fragment of the burlap acted as a 
little flapper gate which sealed the hole 
when the sack was filled. This man also 
reversed the natural order of things and 
made a fortune. 

Another man wanted to move finely 
ground rock cheaply and in large quanti- 
ties over bridges, through tunnelsi, under 
the water— any place. Sucking the dust 
into fans was one solution but catching it 
again was not so simple. **Too dirsty,” he 
said, "'I’ll pump it like water,'' So he built 
a pump and he pumped the dust through 
the long pipes, up hill and down hill, 
around corners and through the earth. 

Try this simple experiment and you will 
see how it is done: 

Place a few pounds of dry Portland ce- 
ment in a bucket and stir the powder with 

(CoAlInu^d to 124 A I 
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^oy Balloon Blocks liat^ 



now on the market. It is 
designed for 1935 Fords 






LOCK FOR AUTOMOBILE HOOD 
INSTALLED WITHOUT TOOL 

Requiring no 
tools to install it, 
a small automo* 
bile hood lock to 
prevent tampering 
is 



SodiOftt Viip^r C/ffjf ta' tXaubic-Dmrk Bristgr 



for Easy Cleaning at Home u?nf Sesame tytHf 



auto hood catch. A lock- 
ing bar is inserted 
through the rear catch 
slot, the hood catch han- 
dle is placed in its locked 
position, and when the 
key is turned it becomes 
impossible to release the 
hood catch. Turning the 
key hard to the right acts 
as a screw and prevents 
hood rattles. 

(.?■(:■- — 

GLARELESS LAMPS 
TO LIGHT GIANT 
BAY BRIDGE 



Lcftt BQlloart Is InBtttsd; Kt^htp Hat Is Placsd tfVtr Bailmiit and Card 
board Laid an Brim^ Balovjf, Hat Rmady for Claaninf and Bta^hinE 



Cleaning and blocking your own hat at 
home is easy with a rubber balloon in- 
flated for the “block ” which has just been 
placed on the market. The stem of the 
balloon is inserted through a hole in the 
side of a metal base on which the hat 
rests. After the balloon is inflated to fill 
the hat firmly, a cardboard is placed over 
the felt brim to keep it in place and the 
hat crown presents a firm surface for 
cleaning. 



When the San Fran- 
cisco-Oakland Bay Uridge 
is cumpl gted, it will be 
illuminated by the latest 
sodium vapor lamps. So 
free from glare are these 
lamps that anyone look- 
ing directly into the pow- 
erful glow from a few 
feet away will not be 
blinded. The lights will 
be posted twenty-six feet 
above the roadway on 
1,000 standards which will 
be spaced at 150-foot intervals from one 
shore to the other^ and on both decks of 
the giant bridge. 
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CAR 
STEEL 



Rust costs American railroads an esti- 
mated $150^000^000 every year. In an ef- 
fort to stop this waste a stainless steel coal 
car has been builh eliminating the neces-. 
sity of repainting. The stainless steel is 
lighter than ordinary steely thus 
the ratio of pay load to total weight, 
harder^ it endures the wear of ore 
better and resists the corrosive effects of 
weather and chemicals. Rain falling on a 
load of coal frees sulphuric acid^ which acts 
on ordinary steel injuriously^ and calcium 
loads are also harmful. 









HOMEMADE THREE- WHEEL CAR 
IS HARD TO UPSET _ 

Built by a young Minneapolis 
during spare timeJ^”tT"ThreT-w'heeled- 
streamline automobile driven by a stand- 
ard four-cylinder motorcycle engine has^ 
defied deliberate attempts to upset it^ Tak- - 
ing curves at high it tipped to "k 

forty-five degree an^lc without turning ► 
over. The car is fort^-six inches high and “ 
accommodates two passengers. It 
travel eighty-five miles an hour and 
forty miles to a gallon of gasoline. The- 
engine is at the leaving space for bat- 
teri'p tank, and^luggage under the hood. 
Conventional Controls and front -wheel 
steering are provided. Frame, body and 
top are all st^l. Front axle and brakes 
are standard ^ord, and Ford wheels w^ere 
cut down to c^rry twenty by four airplane 
tires. The mJLor is cooled by air scooped 
through venlsJirulhe^topT f j / p 

V\l AlM-v 



POWER-DRIVEN SAW ON POLE 
SPEEDS FOREST PRUNING 

Mounted on a hollow aluminum pole to 
reach up into the trees, a power-driven 
circular saw manned by one forester can 
do tile work of four men using hand saws. 
The sixty-pound outfit consists of a small 
gasoline engine, flexible shaft with hous- 
ing* pole and saw. It can 
be hauled through the 
woods on a small tobog- 
gan or wheel gig by one 
man. The circular saw 
makes a smoother cut, 
and climbing and hand 
labor are obviated. 



Compars StxB of Midget Three-Whttitd Car With Smoit t^lane; Motorcycle 
Engirie at of Auto Dffvej ft Eighty^fi^c Milce an Hour 
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^INames and addresses of 
manufacturers and deal- 
ers in articles described 
in this magazine will be 
furnished by our Bureau 
of Information upon re- 
quest accompanied by 
stamped envelope. 
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libtf Chintsw SwoTd Trivki Belauit Brmakins ChapttiK.ks viith a Paper Napkin^ and Supporting a 
CtasE Battle by a Rope Stuffed in the ^eck; the Smalt Boll ie the Secret 



By HARRY BLACKSTONE 

Famaufi 

■'^HE real magicians of the Orient are the 
Chinese and not the Hindus- Most ma- 
gicians in India are street-corner fakirs 
who perform the old tricks of their great- 
grandfatherSt their methods being handed 
down from one to another. In contrast* 
Chinese magicians have a true stagecraft* 



and many of the best tricks presented by 
American and European magicians are of 
Chinese origin. 

To illustrate the ingenuity of Chinese 
magic, let us examine some of their sim- 
pler tricks, most of which require such 
common objects that you can perform 
them yourself. 

The broken chopstick trick is an excel- 
lent close-range mystery. A spectator 
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holds two light chopsticks between his 
hands, keeping them in a horizontal posi- 
tion. As the magician, you take several 
sti'ips of paper and slap them downward 
against the sticksn You deliver a final 
stroke and the strips of paper break the 
chopstick squarely in half. 

There is a trick to the final stroke. As 
you bring the papers downward, extend 
your forefinger. Completely hidden by the 
papers, the forefinger strikes the sticks and 
breaks them. A variation of this trick con- 
sists of breaking a lead pencil with the 
creased edge of a dollar bill. This is in- 
ferior to the original Chinese version, for 
the strips of paper cover the finger better, 
Here's another chops lick trick. One 
chopslick is balanced on end on the table, 
w'hile you attach the other stick to the 
string of a tiny bow. From a distance of 
‘several feet, you shoot the chopstick arrow 



Thm D^citpitotiofi Trich in a 

of Man tq Headless Dummy 

and strike the standing target. Both sticks 
are weighted in one end, That makes it 
easy to stand the first one on the tabic. 
When the second chopstick is discharged 
from the bow, its weighted end causes it 
to turn in flight. Swinging sidewise^ it 
strikes the standing stick and sweeps it 
from the table, 

A single chopstick and a rounded bottle 
of rice are the "props” for another Chi- 
nese perplexity. Fill the bottle with ricc^ 
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thrust the chopstick down into the 
rice* deliver an incantation and 
lift the chopstick. Up comes the 
bottle of rice* "magnetized" to the 
stick. This trick works itself. 

When thrust into the rice* the 
chopstick forces the grains to the 
side of the bottle and the pressure 
is sufficient to lift the full weight 
with the chopstick alone. To re- 
move the stick, grip the bottle 
with one hand and twist the stick 
with the other. 

Chinese magicians also do this 
trick in a different form. This ver- 
sion requires an empty bottle and a piece 
of rope. After lowering a loose end of the 
rope into the bottle, the magician wraps 
the rope around the neck, then turns the 
bottle over. The outer end of the rope 
falls free^ but the rope does not drop from 
the bottle. Ii^tead, it hangs suspended, 
one end still in the bottle* Then the ma- 
gician grips the free end of the rope and 
lets the bottle hang dangling from it. After 



that, he draws the rope from the bottle 
and gives both for inspection. 

The bottle used is an opaque one, 
more of a vase than a bottle. Inside it 
is a small ball of cork or rubber about 
half the diameter of the neck of the 
bottle. The magician inserts the rope. 
When he winds it about the neck, he 
tilts the bottle and the ball rolls into 
the neck. It cannot roll out because 
of the rope; and when the magician 
tugs the rope slightly^ the ball wedges 
between it and the bottle neck. At the 
finish, the magician holds the bottle 
by the neck and draws the rope clear* 
Ihe tiny ball, pulled along, falls un- 
noticed into his hand. 

Another unusual trick is performed 
with an assistant, who holds a large 
wand between both hands. The ma- 
gician winds a stout cord about the 
wand and ties the ends around the 
neck of a vase, which is suspended be- 
neath the w^and. At the magi clangs 



AbatfRf Ctiopmtick Sup-' 

porting Botttr of ltrc« 
and titE Seerot f Sefotr. 

Opporitm Wrap- 
ping of Rope and Can- 
ceated Tack in Wand 
T rich 



command, the vase drops, carrying the 
ropes with it. The magician catches it be- 
fore it reaches the floor. He shows the 
wand to be quite sohd, despite the fact 
that the ropes apparently cut through its 
center. 

This trick depends upon a short pin, or 
a tiny tack, previously pressed into the 
center of the wand. The assistant holds 
tContinycd to 116 A) * 
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Steel Piling for iDam Is Driven in Solid Rock 



Drilling a steel ^'picket 
fence"^ fifty feet high and 
nearly a mile in length 
down into a solid rock 
bed was one of the lough 
assignments of the con- 
struction crew in the 
Tennessee Valley project. 
A mile-long earth dam on 
one side of the river at 
Pickwk-k Landings Tenn.^ 
had to be protected frorff 
the danger of being im- 
dermined by water above 
the triple dam^ which, 
when completed, will 
consist of a concrete span 
across the river and con- 
necting dams of earth on 
either bank. For the re- 
’ inforcing wall, the build- 
ers used sheet steel, which 
they pounded deep 
through the earth until it 
was firmly imbedded in 
the rock bottom, A liuge 
pile driver did the job. 

Driving Stmel Pilingm mfo 

fo Form Solid W wH 
Wj!/I PrQtBci Earthifn 
rn ths Ttnav^srea Vattay 
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“Skeleton” of Modern Auto ShoyvsUse of Metal Tubing 
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To demonstrate LItlC 
amount of metal tubing 
required in the building 
of a modern automobile, 
an "invisible car” — mere- 
ly the “skeleton” in tub- 
ing“W^as placed on. e.^chl- 
bition recently at the 
J^riUsh IndusJries Fair in 
London, Its w'eird^dul-^ 
lines showed exactly how ** 
much metal tubing goes 
into the 193a car and what 
purposes it serves in body 
and motor* 

Ocillinrs of Fotidtfft Oo9rw and 
JTunnini^ Boarit^ Mood 
and Rodiator Crillr Arm Eamity 
idrntiitTd in Car Dmm-r 

onvirating All Porti Mado of 

T ubring 
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BULLET “STOPPED” BY UGlfl: 
WHEN IT STRIKES WIRE 



MECJHANICS 



wooden airplane 
parts aretnade stronger and more weath- 
er-proof. One of the objectionable char- 
acteristics of wood is its change of volume 
with moisture content. Warping and check- 
ing are caused by uneven moisture dis- 
tribution. This is prevented by the resin 
treatment. The wood is first maintained 
in a vacuum and then submerged in a 
synthetic liquid resin of the phenol and 
formaldehyde condensation type. Pressure 
of several atmospheres is rntroduced^ and 
afterward the wood is cured for lOD hours 
at 200 degrees Fahrenheit, The manufac- 
turers say the process assures absolute 
uniformity of resin distribution through-* 
out the wood* The surface is hardened^ 
taking lacquer and varnish readily and 
obviating any primer coat. If a high gloss 
is desired, a second resin application gives 
a durable finish bringing out the natural 
grain. Wood doubly coated can be sub- 
merged in water six weeks before 
normal moisture content^ eight per cent. 






MAN’S SHADOW TELLS THE TIME 
ON SUNDIAL IN PAVEMENT 



ro^.'djuri Firins RuUet^ "a'" CaufAt 

by Cumcro ai U iVrra 



Fired from a small gun at 250 
miles an hour, a ball was made to 
appear motionless in air when it 
was momentarily illuminated by 
a glow tube. When the bullet sev- 
ered a wire in its path, current 
W'as discharged in the lube and 
the light had the effect of “stop- 
ping” the hall. The photograph 
was taken at the instant the wire 
was broken. 



Painted on a street in Walla WallcV,\ 
Wash,, is a large sundial that tells limec' 
with a human shadow. When a pedestriaiQ 
wants to know' the time, he steps to the^ 
center of the dial and his shadow 
through the hour. w 






SOFT WOOD IS MADE HARD 
BY RESIN TREATMENT 



Wood can be hardened, resist- 
ing abrasion and moisture, by a 
newly developed treatment with 
synthetic resin. Golf club heads 
are being thus treated to give 
them maximum hardness, Base- 

to 



W/iEn Thu /Irfan Strpptd on t/ie Street Sundiat Hi* Shadou/ 
Told Him it Wa* iiboirrf SiIS 
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“BLIND SPOT” IN MAP OF YUKON 

erased by explqrebs, ■*! 

'' y V ^ 

Yukon’s “blind spot,’' a ^’o-thousand 
square mile mountain wilderness never 
before on the North American map. has 
been surveyed and charted by an expedi- 
tion that spent four months in the field. 
Led by Bradford Washburn, the explorers 
reported the discovery of several gigantic 
mountain peaks, located theh* position 
with instruments and put them on the 
map. Carrying cameras and surveying ap- 
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paratus up to a height of more than 12^000 
feet on Mount Hubbard, the expedition es- 
tablished the highest survey station in 
Alaska or Canada, Two of the newly found 
mountains were named "King George" 
and “Queen Mary" in honor of the silver 
jubilee year of the British king and queen. 
The men were the first to cross the St. 
Elias mountain range near the border of 
Alaska and Yukon on foot, and this was 
the greatest test of their stamina. The re- 
gion is extremely rough, with lofty moun- 
tain ranges cut by deep gorges and wide, 
glacier- filled valleys, £ c ’ ^ 






PLAYHOUSE BUILT OF OIL CiANS 
MODELED AFTER LOG CABIN 





More than two thousand oil cans form 
the w'allsj chimney and roof of a “log 
cabin" type playhouse built by a garage 
man at Muskogee, Okla. Tin cans were 
flattened out for the roof, and solder holds 
the structure together. 



Garaffe Man Soidertd Oil Cans TofetAcr to Build 



f K Cabin" Playkause i 
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SixieonStory Apartment fioust Sttyaerapaf tn Pftris 
Suburb Built of Sitit C/nitJ antl^ CemenC 



APARTMENT TOWER COSTS CUT 
WITH STEEL AND CEMENT 






Apartment house skyscrapers of steel 
and cement are being built in a suburb of 
Paris, Their construction is simple and 
economical, the framework of the towers 
being of standardized steel units. Each 
skyscraper is sixteen stories high and ac- 
commodates 150 apartments. 




REST TIME OF SEEDS IS VARIED 



BY TEMPERATURE AND LIGHT 



Light rays and temperature affect 
"sleep" time of seeds. Experiments show 
cereal seeds rest short periods at high tem- 
perature, but lie dormant for weeks near 
freezing with other conditions good for 
germination. Red light rays of around 
7,600 angstrom units tend to make lettuce 
seeds sleep, while 7,000 angstrom red rays 
and 5,200 angstroms yellow stimulate ^he 
seeds. 
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By H* W. MAGEE 



amount of ground will almost support five 




ThiM Mott 27S Port by S^tf- 
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Homo a Yard far Coaiu 
and CbichenM 



^ home? 

Why not buy it and let your grocer 
and landlord pay for it? 

Thousands of urban tenant families have 
this opportunity. Most such families pay 
enough for food and rent in a few years 
to purchase a home* All the rent money 
and much of the food money can be di- 
verted to home payments if the family is 
willing to contribute a few hours of labor 
per week to the plan* 

The secret lies in selecting a building 
site containing one-half acre of arable 
land* Your half acre will help to pay for 
the home you erect on it by producing 
most of the food your family eats^ for this 



persons. It is surprising how much food 
can be grown on a few hundred square 
feet of good soil. 

Tlie average urban tenant family in 1933 
had aiT annual income of $1^0S2 of which 
$252 went for rent, according to a depart- 
ment of commerce survey covering sixty- 
one cities. These figures probably are not 
far wrong today* Of the $810 left after rent 
was paidj this typical 
tenant family probably 
spent more than half 
for food. If $10 per 
month per person w^ere 
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allowed for food, for 
instance, the grocery, 
meat and milk bill 
for a family of five 
would total $600 per 
year* 

Heres what the same family can do in 
the way of feeding itself from half an acre^ 
The Illinois Emergency Relief Commission 
last year provided garden plots containing 
5,000 square feet each to many needy fam- 
ilies, and in one section of 45*9 acres, 041 
families raised 417,658 pounds of vegeta- 
bles, an average production per plot of 
1,420 pounds, Each family averaged about 
one -half hour of garden work doily for 
five months. 

This provides a yardstick to measure the 
food your half acre will produce and the 
amount of time you must spend in your 



garden to produce It. 
A liberal diet re- 
quires 752 pounds of 
vegetables per person 
per year* according 
to g overnment fig- 
ures* or 3,760 pounds of vegetables for a 
family of five. On the basis of the average 
production of the 341 families, about 13,650 
square feet of soil should grow all the 
vegetables an average family needs* Lrst's 
add ten per cent for good measure, and 
make it 15,015 square feet* 

The same figures indicate that you need 
average less than an hour and one-half 
per day in your garden for the five grow- 
ing and harvesting months to produce 
nearly two tons of food. 

But that is not all. The government es- 
timates that 305 quarts of milk per person 
per year are needed in a liberal diet, or 
1,525 quarts for a family of five. Two milk 
goats, living partly on vegetable tops from 
your garden and scraps from your table, 
will supply all your milk. The government 
also figures thirty dozen eggs per year are 
required in a liberal diet for one person. 
A flock of twenty- five laying hens, a dozen 
other hens and a score of young chickens 
will furnish all the eggs needed for five 
persons, plus about 125 pounds of meat 

(Crnitlnued tc p>s# 119A1 
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machine, grind ei- and 
l)onch vise work can be 
accomplished with the 
Jiiindy tooL 
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FINGER-TIP CONTROL 
RUNS ELECTRIC CAR 
FOR BOY CRIPPLE 



PoMitngmra ttr Frmight RiJa S monthly tn Thig Ait-Sittt TrofltTt Tun feet 
Witte and Thirty Inches Lcngt Easily Tamtd by SieystUt 



AIRPLANE-TIRED BIKE TRAILER 
HAULS FIFTH- TON LOADS 



Fitted with small airplane tires that car- 
ry low pressure, the latest bicycle trailer 
is capable of carrying 400-pound loads 
with easy pedaling. The wheels have fully 
adjustable bearings and the axle has an 
end brace to supj>ort overloads. The body 
is all-steel, thirty inches long, twenty-four 
wide and twenty deep. 



Finger-tip control on 
the steering wheel for 
both forward and reverse 
motion and for brakes is 
provided on a small car 
built by a Wisconsin man 
for his crippled son. An 
automobile starting mo- 
tor, slightly modified to 
oj)erate on low current 
and to reverse, propels 
the tiny automobile 
twelve miles an hour with 
current from two six-volt 
auto batteries. The wheels are driven by 
V-belts, arranged with just enough slip- 
page to allow smooth starting and differ- 
ential for turning comers. The car is 
driven easily by the boy despite the fact 
that injury deprived him of the use of his 
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TILTING VISE FOR ANGLE WORK 
CAN BE SET QUICKLY 

ndlng itself to accurate setting with- 
out clamps, wedges or other make- shift 
methods, a new vise can be tilted for angle 
W'ork, All the operator has to do is 
the vise to the required angle and lock 
adjustable supports. The tool is accurately^* 

graduated, its base, 



body and sliding 
jaw are of semi- 
steel cast and its 
adjusting screw 
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^\Auinmobiis Starting Mator Operaiing an Two Sijt- 
I j; .. Vpit Batteries Drives This Tiny Car 

has a line pitciO/ 

thread and long right hand and both legs. Batteries are 
bearing in the vise re-charged overnight on an ordinary 
body. The swivel house circuit. One night's charging pro- 
base permits turn- vides sufficient power for many hours of 
ing of 360 degrees. daytime driving. The builder estimated 
^ milling the cost of car at not more than $45. 
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Flying Midget Plane Is Movie Starts Hobby 



POPULAR Mp/'IIANIVS , -C^ 't 



Building and flying 
model planes is the hob- 



by of Reginald Denny, 
motion-picture actor. 



One of his latest midget 
aircraft is a scale model 
of a Fairchild monoplane, 

It is equipped with a one- 
fifth- horsepower engine 
that gives the plane a 
speed of forty miles per 
hour and a ceiling of 9,000 
feet. Special construction 
features make the ship 
almost proof against da m- 
age in “crack-ups,” The 
fuel tank holds two 
ounces of gasoline^ suflicient for fljghts of 
twenty -four minutes. When the tank be- 
comes empty^ the plane automatically as- 
sumes a three-point landing position and 
glides to the ground. The model is built of 
bassj spruce, balsa and duralumin, fabric 
covered. It weighs four and one-half 
pounds and carries a “pay load” of five 
pounds. The v.ung spread is seventy -one 
inches. Complete to plush-covered chairs 
in its cabin, the model has been tested by 
the actor, who .plc^ps to extend his hobby 
by producing the small ship commercially. 



Resin&iit i^ennyf Film Actori with TS-at FHem Forty hfilms an Hour, 

Burning Taia Ounces oF t* 

auto'bulbs flashing in organ 

PRODUCE MUSICAL NOTES 



Ordinary automobile headlight bulbs 
connected with the keys and stops help 
produce the music in an electric organ op- 
erated on the principle of photo cells and 
light choppers. The organist playing tho 
keys causes the lights to flash behind the 
lighi cliqnpcrSj_pf which there are twelve, 
r -xr*,! . 
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HOME FIRE-ALARM s'fSTER^ 
WORKS ON LOW VOLTAGE 



Less than twenty- four volts of electric- 
ity will operate a srpall fire-alarm system 

designed for pre- 





















tec t ion of the 
home. Five-inch 
fire detectors can 
be placed at stra- 

tcgic points, 
throughout house 
and garage. When 
a predetermined 
temperature is 
reached a loud 
gong is startod. 
There are no fusi- 
ble links or melafs 
to be damaged and 
the unit is ready 
to be used again 
i^^out repair^ ^ 

'It /Pxi 



Organ Operates an Principle of Fhot o° Elect ric Ceitt 
Synchronous iilator Ktept it m Tumr Constantly 



^’driven by an endless belt from a synchro- 
nous motor. Each light chopper has six 
rows of apertures for octaves, the “C” . 
^chopper, for example, playing “C" at six 
/ different octaves. The synchronous motor*" 
keeps the instrument in tune, unaffected 
by atmosphere oi temperaturet^-. . 

]2cw*/ ^ 
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by means of a hand crank 
inside the room. The awn- 
ing can be tailored to fit 
any window, and can be 
taught or leased* 



b fe_n:7 

LIFELIKE DRAWINGS I \ 
MADE WITH Lll>r£D 4s^ 
PAPER Lj 



ComtijEidn Starttii hy Sait Watwr atiJ Air ThtM Bridge 

if Crttum of Point^rt Were Not Conmtantly an tht Job 



PAINTING GIANT FIRTH BRIDGE 
A NEVER-ENDIfiG TASK 

As soon as painters complete their three- 
year job on the big bridge over the_^irth 
of Forth, in Scotj^dj it is *time to start 
a^in. Thus, the task is never-ending. It 
is necessary to keep the bridge well pro- 
tected with paint to prevent sea water and 
salty air from corroding steel girders and 
other parts. The Firth of Forth is a nar- 
row, arm of the sea on the Scottish coasL 



JVNING WORKED FROM INSIDE 
ADJUSTS TO ANY POSITION 



Operated easily from within the house, y 
an awning is now being made which ad- ^ 
4ust.^to any position — Sat against the win- ^ 

K /§] . admit light and^ , 

^ Sir air. It rolls into “ 

^ h I protecting hood at^ . 

I |V the lop, and need ^ 

if fi n taken down >t‘ 

il A winter storage.^ 

' VT I^ss than a min-db^ 

f -X i required to 

t adjust its position 



T'apj P^ropectit/r Dfratuing Pap^rj Bottom, Shemt 
Riiitd for J'hroc^Dimension. Mechantcai Drawing 
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Latest Autos Built to Make Servicing Easier 




Auto manufacturers are 
the latest 



Topp Hood and Grittr Lift ih Ifnitf L^ftp Fuet Gauge Tellm OH LmVel on 
Fretting Button: Right. Door lit Hood for dj«f Oil 



fashioning 

models so the service- 
station attendant and the 
mechanic may reach vital 
parts more easily . For in- 
stance, the hood that 
opens from the side is be- 
ing replaced by a hood- 
tmd-radiator grille unit 
that swings upward from 
the front to expose the 
entire motor instead of 
just one side. Pioneered 
several years ago by the 
maker of an air-cooled 
ear, the front-opening 
hood is gaining ground as 
■wider fenders make it 
harder for the mechanic 
to reach the engine, One 
of the latest aids to serv- 
icing is a small door that 
opens on top of the hood 
'near the ornament to 
permit filling the car with 
oil and water. This elim- 
inates raising the hood 
unless the motor requires 
attention. Checking the 
oil level, formerly one of 
the service -station operator's duties^ is 
eliminated in one of the new models. The 
driver of the car may determine the oil 
level quickly by pressing a button on the 



instrument paneh converting the gasoline 
gauge temporarily into an oil gauge. Built- 
in jack pads for facilitating removal of 
tires are among other aids to servicing. 






Cover to Warm Plane Engine Has Heater at the Bottom 





Motor at Right It Being Warmed by Heater 

%ud 



CcLi<r 



Designed to warm the 
motor while the plane is 
on the ground, a new 
cover has a heater at the 
bottom. The cover, which 
conveys the warmth from 
heating unit to the planers 
motor and keeps it from 
escaping, extends from 
the ground and laces 
about the engine. Anoth- 
er innovation is an ad- 
justable shutter for the 
motor that keeps out cold 
air while 

t 
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^ OKF has more participants than 
any other outdoor sport There 
are approximately 1,500,000 golfers in 
this country playing on 4,572 courses. 
New York ranks 6rst, ULinois second 
and California third in the number of 
golfers. 

The rapid growth in the popularity 
of the game is due, according to ex- 
perts, to the modern, long-distance 
golf ball* Before Columbus discovered 
America, energetic golfers were 
whacking a ball made of leather and 
stuffed with feathers. The feather ball 
was amazingly lively when its com- 
ponent parts are considered — leather 
and eider do’ftTi. It was about the same 
size as the golf ball of today. The 
leather for the cover was soaked in 
water until it ’was 
pliable. It was then 
sewed into the shape 
of a ball and stuffed 
with a good gallon of 
eiderdown* 

Rubber golf balls 
appeared in America 
in 18S7, They were 
made of soUd gutta 
percha and had one 
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Topr Drifting a flfoJern Calf Ball through a S00~Pag* TeUphon* Diractary; thg Savtn Major 

Stages in Making a Gotf Battf Starting ulitH thm Ctnttr Sffi: at tAe Lett 






advantage over the feath- 
er ball — they went far- 
ther» For accuracy they 
were nearly as bad as 
thoLr predecessors* On a 
hot day they would get 
soft and flatten out when 
hit and go hopping along 
like a rabbit with a 
sprained ankle. It is re- 
corded that one especial- 
ly warm day in 1896, the 
contestants in a tourna- 
ment at a New York 
country club equipped 
their caddies with tins 
full of ice in which to 
carry their extra golf 



T 




Topf tnMpmcting finistird Golt Bttow, Drivins Mttchin* Which Ex^ 

*rtM Uttifi/rtn FurCw anti Ir Uxtft in Tmxting tka Bails Marc Acturattiy 
Than Any Human Golftr Cauid Da It 




balls to keep them from 
melting. 

An Americant Coburn 
Haskell, made the first 
golf ball wound with rub- 
ber thread thirty-seven 
years ago* Haskell rea- 
soned that if be could 
make a ball of rubber 
thread it would have 
more resiliency and 
would slay round longer. 
He obtained the thread 
and after considerable 
difficulty managed to 
wind it Into a ball. The 
ball was teed up and Joe 
Mitchell, a golfer of some 
prowess, was asked to try 
it. Mitchell, not knowing 
it was a new ball, hit it 
and nearly dropped dead 
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Would go when hit is about 119 
yards. Golf balls were made with 
smooth covers until the caddies 
on Scotch courses noticed that 
those which had been played and 
were cut os a result, went farther 
and straighter than new balls. The 
caddies then started cutting new 
balls with their knives. Recent 
experiments with a modem ball 
having a smooth cover indicated 
the longest drive possible with it 
was only 119 yards. Science ex- 
plains it in this way. When a ball 
is hit properly it spins backward 
at a rate of from 4,000 to 7,000 
revolutions per minute. This un- 
derspin, due to the recesses in the 
cover^ creates an air cushion 
which tends to keep the ball in 
flight. The recesses are designed 
by ballistic experts who design the 



for it sailed high over a wall, 200 yards 
from the tee — a wall which no one had 
ever driven over before. 

This was the first really revolutionary 
advance in the making of golf balls. Today, 
Joe Mitchell^s 200-yard drive is duplicated 
a thousand times a day by “duffers’* all 
over the world. The longest drive on rec* 
ord today, made on an automatic driving 
machine, carried in the air 257 yards. The 



distance it rolled was not considered, The 
longest drive, roll not considered, under 
normal conditions by a human being is 
about 250 yards. 

The golf ball of today is more than a 
piece of molded rubber attractively paint- 
ed. There are as many as ninety opera- 
tions in its manufacture and from thirty- 
five to fifty inspections. There are so many 
factors to be considered that eighteen days 
are rec^uired to complete one. One most 
important factor is the indentations on the 
cover of a golf ball Without these inden- 
tations the maximum distance the ball 



Top-j TtMting RBEiIim¥tty ■undtr Brlou^, Ctn- 

tErm Frc-£*rt rfl to tnmurm ftound/HM* 

borings in rifles, and the molds used in 
casting the covers are checked to half of 
one-thousandth of an inch. 

Another factor of importance is the ten- 
sion at which the thread is wound onto the 
core. There is a distinct ratio between the 
tension and the distance the ball will go. 
The tighter it is wound the farther it will 
go. On the other hand, the tighter it is 
wound the easier the cover will cut. De- 
signers have had to hit a happy medium 
between distance and toughness in de- 



signing a ball for popular U£G. Many make 
a long-distance ball for professional use 
and a tougher but "shorter" ball for the 
average player, 

Marty substances are used for the cen- 
ters, including pasle^ water and glue. The 
paste center, made of gum acacia or the 
sap of the acacia tree, is one of the most 
satisfactory materials. Designers claim this 
paste or liquid center imparts more buoy- 
ancy to the finished ball. These bullets of 
the fairway travel at high speeds and with 
terrific force. One professional drove a 
ball completely through a telephone book 
one inch thick. After passing through the 
book it carried fifty yards in the air and 
rolled another fifty yards. He also drove 
the same ball through a one-inch pine 
board. 

The golf club and the ball are together 
for a traveling distance of one-half Inch or 
less and within that distance the ball at- 
tains a speed of about 114 miles an hour. 
The ball receives most of its resiliency 
from the manner in which the rubber 
thread is wound. The thread must be kept 
uniform and at a fixed tension. Machines 
have been produced which wind the 
thread automatically. The United States 
Rubber company has developed a process 

(CantiDiie-il to pagv 132^1 ^ 
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POLICE CLUB S ELECTRIC SHOCK 
HELPS DISPERSE CROWDS 

Delivering an electrical shock powerful 
enough to help disperse rioting crowds, a 
new police club is available for law- 
enforcing officers. It is made of bakelite» 
with six metal rings at one end. If a rioter 
comes in contact with the rings while the 
poheeman presses a button on the handle, 
he receives a violent jolt. A small high- 
tension vibrator coil and small flashlight 
baiter ies produce the shock. 
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Police Club with Buttitn Which Wisidtr 







COIN-IN-SLOT FIRST-AID OUTFIT 
IN STREET PHONE BOOTHS 



r at Strttchtr urtd 

HcuttJ in TrlrpAonp Botfth 



First-aid outRts ranging from bandages 
and antiseptic to a complete miniature 
hospital may be obtained at telephone 
booths along Berlin's stress ts by dropping 
a coin into vending machines. The denom- 
ination of the coin varies according to tlie 
severity of the accident. In extreme cases, 
a completely equipped wheeled stretcher 
is available, together with every medical 
nec^essity for the most serious injury. 
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BOLT, RIVET AND NUT CUTTER 
WORKS IN CLOSE PLACES 





Small enough to lay in the palm of the 
user’s hand, a compact tool for cutting 
bolts, rivets and nuts 
of pressure. It 
weighs only two 
pounds. Bolts up 
to five-eighths 
inch diameter and 
nuts up to seven- 
eighths inch di- 
ameter can be cut. 

The tool 
use in close 
ters where other 
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Million-Milers 







went aloft to take a look. At 1,000 feet 
visibility closed in and Virden was left 
*^flying blind.” 

He hesitated to come down again he* 
cause of near-by mountains, so he climbed 
up and broke out of the clouds at 10,000 
feet. He talked with Oakland by radio and 
found there was a 2,000 -foot ceiling there, 
so he headed for Oakland on a compass 
course. He knew there was a cross-wind 
and tried to compensate for it. For three 
hours he flew until he was sure he must 
be over the Sacramento valley. He con- 
tinued a while longer and finally spotted 
a hole in the clouds and glimpsed a lighted 
landing field through it. He came down, 
sure it must be the Oakland airport — and 
found himself on an intermediate field in 
Nevada, 150 miles distant. 

It was then that he figured out that at 
the point when he first beheved he was 
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^OULD you hope to drive 
^ an automobile forty times 
around the world without so 
muclK^ denting a fender? 

Ralph vhrdeflj pint-size pilot and one of 
the forty flyersThr^ntted-AiiJjm^ who 
has traveled 1,000,000 mfles or more*, holds 
a record as remarkable as that. He has 
flown mo^ -than 1,000,000 miles and never 
as much as scratched a wing. 

Virden is one pilot who attests, by ex- 
perience, the value of the directive radio 
beacon, the system which marks the course 
of airways by code signals. On a flight 
along the Pacific coast several years ago, 
before the installation of radio beacons, 
Virden landed at an intermediate field 
and sent his passengers by train because 
of threatening weather ahead. He was in- 
structed to return to Oakland when weath- 
er permitted and as soon as the clouds 
- seemed to be breaking up, he and his crew 
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Topt, H*b*f MiUtr^ Bundltd Up am an Eariy Mait FJ- 
fot, and Ai SmitA, Waaring tba Modern Unifarmt 
C^ntmr^i thm Manomail of JSJ'0, Firmt TrantpOrl vtith 
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noar Oakland^ he actually 
was above the lofty Sierra 
Nevada mountains. A cross- 
wind of unusual velocity bad 
swept him off his course. Such 
things do not happen today 
for the code signals of the di- 
rective radio beam consLituLo 
a virtual fence along the air- 
w^ays and a pilot knows ini- 
mediately if he strays from 
his route. 

Back in l\i22 when the 
coast^to-coast airway was 
not lighted or equipped with 
radio, flying the Cheyenne- 
Salt Lake run In winter w’as 
tricky business. One January 
day Bob Ellis, another mil- 
lion-miler^ climbed into his 
mail ship at the little Rock 
Springs field, w^ent up to 8.50(1 
feet and headed west. As he 
roared over the 7,800-foot 
summit of White mounlain. 



Hoit Etits and Ralph Vin- 
drn. Two of thv 
Flyi*r«, and Drewins 
Sibourin;^ Haw 
cd in Q Snawdriit Near 
the Top at a fdaaniain 
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W. Of Williams, Who Jumped 
to Membership in the Caterpil^ 
tar Ctubt the Latest Boeing 
Transport and p Boeing Mait 
Pione of Seven Ago 



just west of RiJck Springs^ 
a down draft of air caught 
his plane, and before he 
could right the little 
DeHavilanch he had been 
dumped into a twelve-* 
foot snowbank about 200 
feet below the mountain's 
summit. 

Just before he hit, he 
cut his switch, pulled 
back hard on the stick, and "pancaked” 
into the drift* It looked Like a long, cold 
winter for Ellis* He was perched on a 
ledge with a l,500“foot sheer drop below 
and the top frowned down on him 200 feet 



by an automatic pilot* He learned to fly 
as a boy in Savannah, Ga., did border pa<* 
trol flying with the Mexican expedition in 
1016, entered an aviation unit during the 
World War and was graduated from the 



above* There was no ivay to climb up and 
there was no way to climb down. Philo- 
sophically EJlLs sat down to wait for some- 
thing to happen* And it did. Someone at 
Rock Springs had seen him drop on the 
ledge* A few hours later a searching party 
reached the top of the mountain* A rope 
was lowered and Ellis and his mail w'ere 
pulled up, The plane stayed where it was. 
The ship Ellis flies today has four times 
the horsepower of the one he left in a 
snowdrift on the top of White mountain. 

Bill Williams, chief pilot of United's 
midwest division, is said to have the un- 
canny ability to handle n transport plane 
as smoothly as though it were being flown 
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advance course of a French flying school 
the day the armistice was signed. To con- 
tinue with his flying, he joined the air mail 
and soon after jumped into the Caterpillar 
club — a mythical organization of pilots 
who have been forced to bail out of their 
ships to save their lives. Williams was 
trapped one night when unexpected icing 
conditions logged down his plane. He 
jumped and landed safely with his para- 
chute. In his only other accident, he 
stayed with the ship. A propeller shat* 
tered as he was taking off in Cleveland in 
192fl. The plane and pilot crashed but the 
flyer was unhurt, 

James Lemont Brandon — Monty*' along 
the Cleveland-New York airway — has a 
jecord that reads like a fiction thriUer. He 
.might be called an international pilot. 
Some twenty years ago he joined a cav- 
alry regiment but found airplanes were 
-faster than horses^ so in 1916 he trans- 
ferred to the Canadian Royal Flying Corps, 
went to England for training and was 
placed in charge of combat instruction at 
one of the aviation training camps abroad. 
There he w^as pigeonholed until the ar- 
mistice. Then he flew ,in Turkey and 
Greece, and later became a captain in the 
White army in Russia. He returned to the 

(CbntinuAd to pAi* IZSA> ■ 



BOTTLE LABELER FOR HOME 
IS EASY TO OPERATE 



Scarcely larger than a cigar box is a 
hand-operated machine for applying la- 
bels to bottles. Because of Us economy it 

is particularly 
adapted to small 
industries or home 
use. After the wet 
gummed label is 
laid on the 
tie, it is pressed 
gently against a 
flexible rubber 
belt held by two 
protruding arms. 
The pressure 





causes a compound 
gear action to lower the arms toward each 
other, wrapping the label around the bot- 
tle tightly and evenly without wrinkling so 
I that no additional smoothing with the 
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TINY POWER-DRIVEN PLANE IS 
TESTED IN WIND TUNNEL 



f 




Themt t^ropeiter Btadwt Travettd Fmtwf tAan Jound 
TVAen Driven by Motor in Wind-Tiittnti 

r V r* - £ 

Wind-tunnel studies of the pexformance»s- 
of propellers were mfede at California In* 
stltute of Technolqgy by installing a 
twelve -horsepower electric motor to drivcO 
a three- blade miniature propeller on a 
model plane. Army and navy aviation ex- ; 
peris were investigating propeller wash 
and its effect on stability, using a low- 
wing monoplane one-sbeth normal size. 
With the engine driving at 12,000 revolu-C^ 
tions a minute, it was estimated the tips 
of the blades traveled more than 1,130 feet 
a second, faster than sound waves. 



TENNIS BALL GIVEN LONGER LIFE 
BY RESTORING NAP 



Restoring the nap of a worn tennis hall 
extends its life and brings back the heav- 
ier of the new ball. With a rotary 

napper operated 



by a hand crank 
the nap can be re- 
n e w e d. As the 
fuzzy covering of 
a ball wears down 
and mats, the ball 
seems to lose 
w^eight, but tests 
have shown that 

less than one-tenth of one per cent of 
w^eight is lost every ten games. Stirring up 
the nap restores the air resistance and the 
accuracy and control of the new ball. ^ 

6 camj. 
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Port O/Kcial in Office Fitttd with Ship's Wh^st and Compass ta 
Gitfm It a AttnotpHstt 



PORT OFFICE UKE PILOT HOUSE 
OVERLOOKS SHIP CHANNEL 

■^Eighty miles inland from the Pacific 
^ ocean, the Port of Stockton, Calif,, has 
been visited by more than 500 deep-sea 
vessels since it was opened early in 1933» 
Among its features is the director's office 
which resembles the pilot house of a ship, 
even containing a full-size ship's wheel 
. and a compass. Triangular in shape, it 
overlooks the main channel on one side 
. and the shipping activities in one of the 
slips on the other. An enclosed bridge 
permits access to the office. 



reaper, invented by a Texan, can - 
be drawn by horse or tractor. As 
it moves along the row, power 
transmitted by a belt from the 
two wheels keeps a dozen slats 
moving backward on each side of 
the plant. Six picker arms, with 
tiny revolving points that collect 
the cotton from the open boUs* are 
mounted on each slat. The back- 
ward motion of the slats equals 
the forward motion of the wheels, 
thus preventing any tearing of the 
plant. As the arms travel around 
the back and past the wheels on 
each side they reach a conveyo% 
the revolving points reverse di- 
rection and drop the cotton which 
is carried up and dumped into a detach- 
able b^^^ belu^d the driver’s seat. 

ROOM COOLED by ice AND FAN 
IN PORTABLE UNIT 

Taking in the air at one end and expell- 
ing it at the other after removal of much 
of the 



IRON FINGERS PICK COTTON 
I WITHOUT HURTING PLANT, ^ 

* Revolving fingers of iron on a mechan- 
ical cotton picker go over the plant like a 
fine-looth comb and harvest the cotton 
without injuring foliage or stem. This 



ate* Chsaply en Ism 




^ Bashwl Sot to RoeoiVo Cotton from CanVtyoft; 

Right, PickoT 4rin« Shown on 



inexpensive to operate. It has a smaller 
motor and fan for forcing air over an ice , 
shelf and through nine partitions of st ^ 
“heat transfer element” at the rate of 200 
cubic feet per minute. Only two pounds . . 
of ice will start the machine’s cooling ^ 
stream of air^ this amount lasting one hour., 
Fins in the cooler hold the low tempera- ^ 
ture much longer, however. Any kind of 
ice may be used. Cost of electricity is less 
than one- fourth cent per hour. The ma- ’ | 
chine weighs only twelve pounds and is 
sixteen inches long. It plugs into any con- ^ 
venient light socket. 
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Boat 



IT is more powerful than three 
^ locomotivesi It contains the 
largest man-made holt of light- 
ning! It digests its food at the rate 
of more than 700 feet per second! 
It swallows 430 gallons of oil an 
hour! It drinks 600 gallons of wa- 
ter a minute! It is the fastest 
thing of its kind in the world! 

It is GarfieM A. Wood^s Miss 
America X, holder of the world 
record for speed on water and 
present possessor of the Harms - 
worth Trophy^ emblematic of the 
championship in marine racing. 

When you consider Miss Amer- 
ica X, think of a thundering 
7,200-horsepower plant, of rotors 



in four giant superchargers whirring at 
6,400 revolutions per minute, of air and 
gas being compressed into chambers and 
shot into manifolds under a total pressure 
of forty-two pounds^ of crankshafts so 
timed that there are twelve explosions 
every time they revolve^ of pistons as large 
SRi old-fashioned round paving blocks 
jumping up and down thirteen inches in 
cylinders as large as cuspidors and of 
ninety-six spark plugs giving 124,fi0{> de- 
tonating sparks every minute. 

The boat^s present power plant, as orig- 
inally designed, had a total horsepower of 
3, 060, The New York Central's finest loco- 
motive boasts 2,109. Today three such lo- 
comotives wouldn't match the Miss Amer- 
ica’s power. 

The achievement dates from 1932 when 
Wood, almost beaten in 1931 by the Brit- 
isher, Kaye Don, determined to put four 
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Packard marine- converted motors into 
one hull which he called the Miss America 



Gar Wo&J 4m d Onm Mism A.mmTiea^M Supmrchargtft f 
Cvtatuay of B«ct and Engint Hartapaufar Curvta 



* I 



407 






r 



i-' 



to 



4 








408 



Lc/fj Qnm 
pmr^hatgwd Paul«r 
Uniiu oi MImm Ammr-^ 
jc« X; Dia- 

tfam Showing 0pmr^ 
atfM vt Sup*rcharf- 
mTf and Ona of T wo 
Ratort jfl Each of the 
£vp«rcAaf|i#rj 



K 



^GAS ruow 

TO SUPER 
CHARGEnS 



5t^PEnCHAR6CR 

HOUSING 



MAI4IFCLD 



■ X. Packard engineers already had 
increased the engine speed of the 
motors so they were pulling 1,1{K1 
horsepower instead of 770. The 
j ' ' 4, 400 -horsepower total, howeveTj 
^ was not enough for Wood, He in- 
stalled four low-speed super- 
■ , chargers designed by Louis 
Schwitzer of Indianapolis and 
t boosted the horsepower to 6,400* 

Kaye Don was beaten easily and 
: the boat set a new world record 
' ^of 124.86 miles an hour. 

Before the boat would perform. Wood 
had to solve two problems, the hooking up 
of the four motors and the balancing of 
the huU to carry the power* M. J. Steele, 
Packard’s chief engineer, helped him solve 
the first problem by arranging the motors 
in tandem, two and two, and connecting 
their power through gear boxes. Engineers 
did not think two crankshafts could be 
synchronized* Wood, by splining the shafts 
in each gear box, proved St could be done. 
Then ho had to synchronize the time of 
the twenty-four cylinders in each hank to 
make the two engines fire as one motor. 
As single twelve-cylinder jobs they had 
fired every sixty degrees but never had 
two motors been hooked up and so syn- 
chronized that the firing would take place 
every thirty degrees. By rotating the shaft 
of one thirty degrees as compared to the 
other this was done and the two were 
working as a uniti Previously motors had 
been hooked up but always their cranks 
shafts had turned separately into the gear 



MANIFOLD CARlfriNG 
MATURE, TO EACH 
BANK OF CVLIHOERS 



box. Picture what goes on inside the two 
banks of four motors when Miss America’s 
engines are running wide open at 2,600 
revolutions a minute* Four valves to every 
one of the forty-eight cylinders* ten 
springs to every valve, these valves trav- 
eling up and down at the rate of better 
than 2,0{X1 miles an hour! With a stroke of 
six and one- half inches, the forty -eight 
pistons, traveling up and down thirteen 
inches, move an equivalent of more than 
1,500 miles an hour. 

There are two spark plugs to every cyl- 
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inder and each delivers a spark every 
other crankshaft revolution. Each plug 
fires 1>300 sparks a minute, the ninety-six 
plugs firing 124,808 sparks per minute. 
Blach spark is twenty -five one -thousandths 
of an inch long — a Ihree-milc long spark 
for a single hour, surely the longest man- 
made bolt of lightning in the world! 

The “breathing’" capacity of Miss Amer- 
ica X is equivalent to that of 32,800 aver- 
age human beings. Every revolution of a 
crankshaft takes in 1,270 cubic inches of 
air and at 2,600 revolutions a minute^ each 
engine breathes 1,910 cubic feet and the 
superchargers increase the air “breathed" 
to a point where all four motors take in 
656,000 cubic feet an hour. This is 46,000 
pounds of air an hour for the four motors. 
The average human breathes about twenty 
cubic feet per hour. 

Wood had the power* Now to employ it. 
He had to build a hulLto take iL and it 
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GLTOEE LAUNCHED FROM CLIFF 
ON CREASED-PLANK RUNWAY 






Launched into space by sliding down a 
greased plank, a glider took off from the 
brink of a 1,000-fool precipice in the state 
of Washington and landed safely. The 
board runway, about twenty feet long, 
slanted toward the abyss from the top of 
an autoTnobile* 



Work Around Horn* and Cur at Nishi It Eatitr 
Whtn WWff Light Self Both Handf Frot 



Shaped to fit the wrist, a small flashlight ' 
that can be strapped to either arm sets 
both hands free to work. The motorist or 
mechanic finds it useful as a third arm 
when tinkering in the dark. Farmers 

ing late chores, sportsmen 
reeling in brook trout 
when twilight darkens 
the woods, or the home 



ment or garage, all find! 



owner working in base -^,.^1 

uses for the wrist light. ^ 
When not strapped to the 
wrist, it can be used as an 
ordinary fiashllght, and 
by means of a small wire 
handle it can be hung or 
propped to point up or 
down as needed. 



Far jRujiu;a> fn a Oaring Divo tram tho Cretl at a i,000'Fcot Cliff t Thin 
CtidoT Uttd a Cnsofid Board Attar hod to an Automobit* 



C Inquiries as to makers 
of articles described in 
Popular Mechanics, will 
be answered by our Bu- 
reau of Information on 
receipt of a stamped, 
self-addressed envelope. 













/?<rrrnif Worh*,rt An* Shoufn ’Sintehimg Narrour Cni'wfWb' That Will Bm 
Uatd in Siringirtf Cabtea to Support Big Bay Bridge 

Four hundred and fifty ff^et above the 
water, workmen braved death to string 
the mesh flooring for the tiny catwalk on 
which other daring men are stringing the 
miles of cable for the San Francxsco-Oak- 
land Bay bridge. From this narrow walk- 
way, 71,000 miles of cable wire will be 
stretched to support the giant bridge. The 
cables, twenty -eight and three-fourths 
inches in diameter, wdll support greater 
Loads than the mighty span ever will be 
required to carry between the two cities. 

O HUNDRED CALLS CARRIED 
ON ONE TELEPHONE CABLE 



If a suspicious -looking 
person cashes a check at 
the **paying” window, the 
teller may snap a photograph of the ^'sus- 
pect’^ if a new camera is adopted for use 
in banks. The camera, which is small, is 
fitted with a cowl that is inserted into the 
buttonhole of the tellers vest and the 



Tiny Catwalk on Big Bridge 
Holds Men Spinning Cables 



can carry four conversa- 
tions, The coaxial cable, 
capable of conducting 
frequencies as high as 
1,000 kilocycles, is adapt« 
ed to the transmission of 
television and the linking 
of broadcasting stations 
long distances apart, and 
will be useful for long- 
distance telephone serv- 
ice when additional 
channels are required. 
At the sending end, con- 
versations from 200 lines 
are gathered together on 
the single coaxial line, 
then separated at the re- 
ceiving end and sent 
along on 200 other cir- 
cuits.. 






B^NK TELLER'S VEST 
HIDES CAMERA TO 
SNAP SUSPECTS 



CiTjnvra Yhat /■ Cantaalmd by Tmttar^a VnmC 
Whta R^ady iw Operation 



camera is pinned on the inside of the vest 
A tube from the camera extends within a 
few inches of the tellers fingers to facili- 
tate snapping the photograph. Thus, in- 
stead of trying to remember the features 
of a suspect, the teller can produce his 
small photo to aid police. The camera op- 
erate^sdently. ’ * ' 

^ / 

/ 
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Simultaneous 
transmission of 
200 conversations 
over one circuit is 
possible with a 
coaxial cable de- 
veloped at the 
Bell Teicuhone 
lalboratories. Or- 
dfltary telephone 
lines in use lodqy 








PART n 

^T'HE amateur weather forecast- 
^ er who has taken up the drama 
of the weather as an exciting hob- 
by will find the daily maps made 
up by the weather bureau are 
vivid pictures of weather condl- 
lions not only in his own locality 
at the moment, but of the weather 
that is coming within the next 
twenty-four or thirty-six hours. 

They are an invaluable supple- 
ment to his own forecasts from a 
regular reading of his barometer 
and his observations of the direc- 
tion of the wind. Knowing the 
simple rules for the direction of 
the winds around the barometric 
“lows’^ and *‘highs," he can easily 
figure what is likely to happen in 
his particular district when the 
map shows it Is already under the 
influence of a high or a low, or 
that one of them is drifting in his 
direction. 

The map is simply a graphic 
picture of the outlines of those 
big pressure areas. It is, in fact, 
the weather^s fingerprint record 
at the moment the map was made, 
which is generally eight o^clock in 
the morning or eight o^clock in 
the evening. The waving, curving, 
parallel lines traced over the face 
of the United States are called 
“isobars.” They are the actual 
outlines of the various stages of 
the high and low areas, for they 
run through the principal weather 
stations that have the same baro" 
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Typitai Weatkmr Map fram Which Amattur Can S*f Drift of 
aiiJ *‘Lou}t’^ and Maka HiM Own FoncffiU 
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Ohtmraatary in Wamhingtou Weathar fiifrcnu,. ppti Map Shew- 
ing Stprm i^atht during Summer Drousht af JBJ4 



metric pressure at the hour of recording* 
As those pressure areas drift across the 
country in a general west-to-east direc- 
tion, they usually alternate — first a low 
and then a high. It is the weather man*s 
business to estimate how fast and in what 
direction a given pressure area will move. 
To do this yourself, you must take into 



consideration the effect the at- 
tendant winds will have on the 
atmosphere in your own locality"* 
for you know that if a low in a 
certain position is sweeping warm 
W'inds from a southerly direction 
toward you, the temperature is 
going to rise, w'hUe a different 
pressure area will normally shoot 
cooler or cold winds from the 
north toward you, and the ther- 
mometer is bound to drop* 

Taking wind direction into con- 
sideration, you arc prepared to 
issue a forecast — ^to yourself, if to 
nobody else — on the probabilities 
for the next twelve hours <iV so* 
You may be wrong, of course. 
Even the forecast experts, who 
have spent years studying the 
weather, are wrong about fifteen 
per cent of the time. But it is fun 
to pit your skill and knowledge 
against the huge atmospheric dis- 
turbances that make up highs and 
lows, and to see how many times 
you are right* Sometimes you may 
even hit it right W'hcn the official 
weather man fails, although you 
are more likely^ as your skill de- 
velops through experience, to reach the 
same conclusions he does* 

Some newspapers in the larger cities 
publish the maps daily, or the weather 
bureau in the nearest large city will sup- 
ply a map service six days a week for 
twenty cents a month. If you want a map 
that show^ the highs and lows outside the 
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United Statest and comes 
365 days a year, it can be 
obtained from the weath- 
er bureau in Washington 
for three dollars a year. 

The money must be sent 
by check or money.order; 
as currency and stanjps 
are not accepted. 

You can increase your 
enjoyment if, when you 
receive your map, you re- 
fuse to look at it until yoa, 
have examined your own' 
barometer, inspected the^ 
drift of the clouds or the 
pointing of the weather- 
vane, and made your own 
forecast. Then look at the 
olTicial prediction and see 
how close you come to 
being right. 

Once you begin to 
how the weather 
you become fascinated 
and want to know more. 

Before you know it, you 
have invested in a baro- 
graph to do your pres- 
sure recording for you. 

A barograph is simply a 
barometer that traces the 
pressure stages of the at- 
mosphere on a revolving 
chart. Then you want a 
hygrometer to keep charts 
of the humidity » None of 
the instruments for deep- 
er studies is prohibitively 
expensive. A satisfactory 
barograph’ can be bought 
for as little as $50, and a 
hygrometer for $3.50. 

But those studies come 
later. In the beginning it is better simply 
to keep a regular record of your barom- 
eler, observe the direction of the wind, 
and try making your own forecasts. If 
you want a simple and non -technical in- 
troduction to your hobby, write to the 
government printing office in Washington 
for a booklet on Weather Forecasting” by 
Meteorologist George S. Bliss. It costs 
only five cents and offers much useful in- 
formation for the person starting to follow 
the weather as a hobby. 

' j ^ ■ -* ‘ ' , 



One Concrete Span Supports 
Suspension Bridge 



Top, Loahing Atang ftoudufay Which It Supported by Singlt ConcTttm ' ^ 

Span: BottoTwtr Vr*u^ of the fjr*utua{ Bridge # 

Unusual in that one single span of con- 
Crete supports the roadway, a suspension ^ 
bridge recently has been opened to traffic ^ 
over the river Seine, The span is the sin- 
gle-arch type, feet long, with massive * 
blocks of concrete serving as abutments 
at each end of the bridge. Transverse^"’' 
crosstics of wood, together "with trellis 
work supported by intermediate spans, 
take the thrust of the wind against the 
middle of the concrete span and tranxfer 
it to a poini under the 
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In comparison to the thousands of pat'- 
ents on mechanical devices, only 124 pat- 
ents on plants have been issued since the 
law went into effect in May^ 1930. These 
patents have been divided into four class- 
ihcatLons: roses, other flowers, fruits and 
tbe latter being a catch-all for 
everything not classified as either flowers 
or fruit. Aside from roses, patented flow- 
ers run strongly to carnations, ^ahlias, 



Sh&wi/t /nt-trmtttent fluent 
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Plane Built Like Odd Insect 
Keeps Level in Any Weather 



chrysanthemums and 
freesias. Among patented 
fruits, apples, plums, 
grapes and avocados are 
conspicuous* There is 
<^e patented mushroom. 

'? L g 



Thix Looks Ltbo a **Crack-Up,'' But tt Actuary /x itn Odd Pushor Plane 
Fitted wUh y«rfic4if TiifV /n«f«od of Hori(»ntaJ 



Unusual in its light weight, the latest 
airplane resembles an insect known as the 
“elytrope” because the tail assembly is 
vertical instead of horizontal. The weight 
is only 440 pounds. It is driven by a twen- 
ty-five horsepower engine. Developed by 
M. de Rougie of Paris, the plane is said to 
be capable of maintaining a horizontal po- 
sition in all kinds of weather, not being 
affected by cross currents of wdnd as are 
conventional planes. The designer con- 
ceived the idea while watching the ely- 
trope's flight* 



THEATE31 TYPE DRIVE 
USED IN PROJECTOR 
FOB HOME MOVIES 

Sprocket movement 
similar to that used in 
professional motion*pic- 
ture projectors is now 
available in a home pro- 
* jector. Ordinarily, home 
movie film is driven by a 
claw movement in the 
projector, hammer-like 
blows into the film per- 
forations carrying the 
ribbon along. The sprock- 
et intermittent type being 
built in a sixteen-milli- 
meter projector has a 
smooth rotary motion, 
and Is adaptable to sound 
movie film which can be 
perforated only on one side. The projector 
also has a silent chain drive, a double ex- 
citer lamp socket which prevents inter- 
ruption if a lamp bums out, and an illu- 
minated radio-type dial on the sound box. 
It can be used for homes or large halls. 






PLANT PATENTS GRANTED 
IN LAST FIVE YEARS 
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Nurses Wear Grotesque Masks for Gas Drill 




Lwhtng Lik* on Atwtmhlagt at Afqnrffrf Of tiaman Daath*f H^adr^ Thefk Art fltatly ErtgUth Stvdtnt 
NuFMMr Bwing T rvititll Ut* cf Matka htr Pratrcticn during Wurtime Attack 

h kl?t ^^r?s program for preparing the public for 
the terrors of war. Military experts expect 
poison gas to be used generally in the next 



When ilistructiori \vbs giv' 
nurses recently about what to do in a gas 
attack by the "enemy,” scores of pretty 
faces were hidden behind grotesque masks. 
The training cour^ was a ^rt of the na- 



war and European governments are train- 
ing their citizens for defense. 



Casting Larger ^han Man Built to Aid River Deepening 




Tk is Rtvolning Dredgif Cutter fteodt A/er« Thao Severn Feet TolL Wtts 
Specialty Cast tar an Chgnnmi Deepcsinig Pro^rt 









To dredge a deeper 
channel in the bayous 
around New Orleans, a 
special casting of intri- 
cate design, resembling a 
ship^s propeller in ap- 
pearance, was “tailored" 
to order in a Chicago 
foundry. The dredge cut- 
ter head of alloy steel is 
seven feet and two inches 
in diameteTj five feet and 
eight inches long, and 
weighs 9,424 pounds. The 
blades revolve about a 
square shaft, taking a big 
bite of river bottom each 
time. The dredging is 
part of a government 
project on a tributary of 
the Mississippi,! 
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PLASTIC ASBESTOS 
SG^V^S 

l^^efore ea^ Ao haikdle^ an 
asbestos filler solves the problem o^ mend-^ 
ing cracks and holes in woodwork, roofs, 
gutters and many other places in the home. 
The putty does not crack or dry out and 
contains no oil. It takes paint easily and is 
waterproof, acid-proof and non-inflamma- 
ble, The filler also can be used to advan- 
tage injc^J^ng boats, large or small. 

5 / 

X-RAY VIEWS MOVING PARTS 
TO CATCH HIDDEN FLAWS 



For lowering injured persons from dis- 
abled airplanes, army air corps engineers 
at Wright field have developed a parachute 
device that has undergone severe tests. 
Built in model form, it consists oE a close- 
fitting padded cage for the standard air- 
plane litter^ with a thirty-fool parachute 
packed in the top. As the injured person's 
cage is released from the 
plane, the parachute is 
jerked open by a break- 
able cord attached to the 
ship. The litter protector 
is tapered at the bottom* 
ending in a pointed rod 
intended to anchor in the 
ground on impact. Be- 
tween the foot of the lit- 
ter and the rod is a pneu- 
matic shock absorber. 

Spring rods resembling 
the ribs of an opened um- 
brella encircle the cage 
radia lly to prevent it 
striking the ground flat. 



hAs 



Tapf frtMpmttof Watch«9 pTcductM an Pfoductian Litl€ Moiling through 
X-Ray Machine f Bollam, iVAiil Safft; CiraU Show* Flam 



Ray machine t Sollnmj Whm Le; 






Parachuif, PnoamaHc Shack Absorber and Itodjt at 
Sidm Pratret Patient WA»n Cagt Drap^ tram Plana 

CHUTE FOR INJURED PERSON 
TESTED IN MODEL FORM 



Hidden defects can be caught along the 
production line by means of an X-ray ma- 
chine which gives its operator an interior 
view of the product while it moves along. 
X-ray photographs hitherto have shown 
the inner structure of stationary metal 
castings, canned goods and similar solids. 
Peering into the eyepiece of this X-ray in- 
strument^ however, the inspector can keep 
watch on a moving belt to catch fiav/s in 
manufactured articles before they reach 
th^ shipping 
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POWER GLIDER CROSSES CHANNEL 



Motorcycle Engine Drives Tiny Craft from London to Paris 






RICH BY-PRODUCTS 



PASS THROUGH 
I5BOMINH PLANT 



T<fPf Sm<tH Pvthmf Motor with ^hich QliiSmr Im Propelled j Bottomt Wheel 
ing the Motor Ciider iota Hangar aJtvf Trial Plight 



on its course. The addition of a motor ac- 
tually converts a glider into a light air- 
plane, with an unusual wing spread. 



CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 



If by-products in sea 
water that passed through . ’ 
the Kthyl-Dow Chenxical 
compahy'^s bromine plant 
in one year could have 
been extracted and sold, 
the company would have # 
been S50,0(>0,1}0{} riche 
In the 140,000,n{)0,(K10 — 
pounds of sea water 
pumped through the plant 
were: 750,000 tons of^^ 
common salt; 450,000 tons 
of Epsom salts; 90,000,000 pounds of metal- 
lic n^agnesium from which could be con- 
structed 90,000 modern airplanes; 

$20,000 cube of gold; eighty tons of stron- 
tium; eight and one-half tons of copper; ^ 
three and one -half tons of iodine; potas- Y 
sium to malce 1,000,000 tons of fcrtilizern 
and eighty tons of calcium chloride, The 
bromine is used in^nti-knock gasoline. 






Powered by only a light motor- 
cycle engine, a glider has con- 
quered the English Channel. Total 
cost of gasoline and oil was only 
$1.50. The pilot. R^ert Kronfeld^^ 
Austrian gliding expert, mot only 
flew the channel, but negotiated 
the distance from Croydon airport, 
located near London, to Paris, 
France, an air-line mileage of 210 
miles, in leas than five hours. Un- 
certainly of weather over the 
channel always has made hazard- 
ous any attempt to cross from 
England to France b 3 '' glider, since 
craft lacking motors depend en- 
tirely upon lifting air currents and 
are at the mercy of cross winds. 
With hLs small motorcycle engine, 
rated a I only five horsepower, the 
Austrian pilot w^as able to main- 
tain the glider at a safe level and 
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ThnJung HOME TASKS 




TcPt Righti Water Bails AtmOMt 
Instantly in This f at 

Crnttr of its interior a Canr, 
Point Uptvard, uri(/i Carrugattcf 
Sidti That Greatly increase fAt 
j 4 niDUjrf of Hcat^Radiaiing Sur- 
fate in Cantnef ufi^h Water ; Oi* 
rirrt um/ Radiatud Heat Pa&StS 
tJp Inside Cant 



Tap^ Cambination ShaWtr and Spout 
with Elbow Joints Is Easiiy Adjustuble 
to Convenient Positions at Hvijfht oI 
Mvn or Child; Slight Turn Converts 
Spray into Solid Stream for FiUinB 
Tub; Bottom, SUverwort Cnn Be Kept 
Constantly Bright by Placing a Chem^ 
icaE Avdlable in Attractive Jar„ tn 
Cabinet or Chest with Jt ta Absorb 
If ydrogwn Sulphide, Cause of Tarnish, 
from the Air 



Aif/ilp to Connect Faucet with Hose tor Washing 
Machintf Carden, Both or Jproyj Adapter I* 

Pushed iVtlo Foticef and Lever Thrownt Which Presses 
ft Firmly in 5pout; ffottorTij /itfihl, Two^-Hcat Electric 
Casstrola Uses iOO or J2S A^otirro^ 

Food Juices; Dinner Can Be Left Cooking Slowly for 
Hours Housewife Is Away 
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Tapf Left, Portable Lamp wfh 
Ditto ruhVe W TO ttsht^h an B retife - 
et im Readily tnmtaiied «Ji Parch 
or Interior Watts with Push 
Pin; It Can Ba Ptu^ged in 
Wherei/er L.ii;ht is IVeadstl 



AhavOt Waffle Iran Ha* Eiector Whieh 
Lifts Waffle from. Grid at Cou<r Im 
Roisedt Making It C/nn«C««J43ry to Pry 
and Scrape ct.'.'f'A Forh; Bc^auJ, Piano 
Camlfining Fcafur-et of C-nfiT^J flurf Up- 
right Has Large Sound Board am/ Vor- 
tical Strings Longer than Five^Faot 
Cran^i D/ttamin|r Fine Tone QuoHt y 
5airiltf SfHace 



lADoi'irpi CajnfrijiatrpiT K-nife 
II am SmalS Paring Blade Like 
Safety Razor Forged Out of Larger 
Cutting Blade; it Peels Fruit Smooth 
without Spoiling Shape far Canning; 
Belouft Spottight Wuminatee ironing; 

Handle ts Air-Cooled 
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Robot Diving Ball to Speed Deep-Sea Salvage 
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Termed by navy inspectors “the great- 
est invenlion since the diving suit," a div- 
ing sphere with tvfo giant arms designed 
for commercial salvage work has met tests 
at depths beyond 8tX) feet. The ball weighs 
two tons and can withstand pressure 2^500 
feet down in the ocean* Guided by search- 
liglits, its operator locates the sunken ship, 
then bores through its plating with a drill 



T«Pp Dimng Batt tw 
Rvaily far Oawan 
Trcfxtmri Hvfttt fVote 
G i a n I Arm and 
Saarthlishtf Warkmd 
from Wii'Ainf L^flf 
Drawing ShawK Haw 
Cabiam M aniputn$ * 
Bait nit«r Widm A a 
' W hilt "Mather"* Ship 
im at Anthar 



and iittaohes cables with vrhich the “moth- 
er” ship can hoist the wreck. Metal tanks 
ioaded with water are sunk to the side of 
the vessel > attached to it by the diver, filled 
with air and floated* raising the ship. The 
aiTTLs of the div'mg ball are maneuvered 
by a hydro-pneumatic meehaniiin, and the 
operator is in touch with thv mother ship 
by telephone* Twelve implements can be 
attached to the six-foot arms* They can 
lift 1,000 pounds and tie knots in steel 
cable, yet manipulate so delicately they 
can deal a hand of cards cjr pick a half dol- 
lar off the ocean Flrsor. The diving ball was 
built to recover treasurcp to aid in flouting 
wrecks and in submarine rescue work. 
Oxygen tanks and carbon -dioxide absorb* 
er permit the diver to remain under sea 
twelve hours. The ball can be worked 
over a wide area of sea bottom while the 
mother ship is stationary* Anchors are 
dropped at four corners. From the anchor 
cables hang other cables by means of 
which the sphere can be manipulated ver- 
tically and horizontally* 





TUetat 

TW/i^ (kc^/riA/ 



better heat radiator than 
glass. They are said to be 
very efficient on short 
wavest having greater 
ampiiReation at higher 
frequencies and lower in- 
temaJ capacities. 

The midget ^^acorn’^ 
type tubes, shown in the 
lower photo, are available to ex- 
perimenters but do not appear in 
commercial receivers at the pres- 
ent time. They are especially de- 
signed for ultra-short wave oper- 
ation; amateurs and experimenters 
are using them on wavelengths as 
short as 0.7 meter. The internal 
structure of the RCA type-954 de- 
tector-amplifier pentode is shown 
in Fig. 1 and a suggested method 
for shielding in Fig. 2, 



A LTHOUGH metal radio tubes have 
^ ^ been on the market in Europe for 
some time they arc quite new to us. Im- 
proved American-made tubes of this de- 
scription will be used in several all -wave 
receivers soon to be announced. 

’They are smaller than ordinary glass 
tubes used for the same purposes, as will 
be noted in the photo at the right. These 
tubes require special sockets and are not 
interchangeable with standard types. 
About ten varieties have been made in- 
cluding a new type which has two cathodes 
and two diode plates. 

The base pins are all 
the same size and a cen- 
ter key-plug extends 
down through the sock- 
et T h e s e all-metal 
tubes are self-shielded 
and have 6.3 -volt fila- 
ments. The shell is made 
of thin iron which is a 



GT’Tlii 






«61 &»<B 



FH5.I 



■.HIlLS 



WCTAL 
S^HULLDIhQ 
tAif ITIDN 



421 





By BEN A. ELLIOTT 



13 UHIED OT hidden metaLs are easily lo- 
cated with this practical radio explor- 
ing device. It provides a sensitive instru- 
ment for treasure hunting and has many 
other useful applications. The metal de- 
tector to be described was designed orig- 
inally for the purpose of locating buried 
shut-off boxes on the campus of one of 
our large state universities! 

Concealed pipes and light wires may be 
located quickly without tearing out large 
wall sections in preliminary investigations. 
In common with any other exploring de- 
vice in use today, it must be brought with- 
in a reasonable distance 
of the pipes, wiring, treas- 
ure or ore deposit in order 



BJIASS «t OOTPl-R SLttVt 
' GagUMCtD OKCASL 



TAFL DR 51BW' HERt' 



WOOD fiCD nf +5 PASSES tHROtlfiH 
BATH UR{t|£i4T£ 

iJPRtGHTS 

? X lg ! ? RtQWfttO ^ 



PHOML PLUIj 
.e-OHti RHiguRa 
I PLAll RISIS. 

^ * J j 

^ i=L F*k'^ d 



R3PLATE, 

Hcu.cmi. 

Tu«i*iia / 

: ff _ 



Tpe ?VJLl i 

Ct*MP TUNifi&Cldm tL 



CO?t=|T[i 



Tvin, 

StR&iS 



^.^aV-»|wOOD STRIP 



LtATHEB 

STRAP 



METAL CASt ,r>PDC 
r &UP.M0 IS' LOW* 



HOHITOR 
<■ TUBES 



EIP COilTUB^S 
SWEL&E& ^ 



AUDIO 

TRAHS. 30 



DUTFUi: 

TRAHS. 



PLATE 

COIL 



SHIELD 



5RBUKD 5WILLB 



SKlUO 



n 


*^3 




hi 



422 



METAL LOCATOR 





that it may he affected by them. 

The useful range of the itistrument is di- 
rectly proportional to the diameter of the 
exploring coil used, which, in this case, is 
wound on Uie wooden rim of a 2S or 30- in. 
bicycle ’wheel. Within this range the re- 
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ANTENNA INSTALLATIONS 
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OCATKD at any convement point near 
the set, ihe through-the'-wall perma- 
nent lead-in linit^ previously 
mentioned, provides a good 
outside ground connection for 
the receiver as well as other 
desirable features. 

Those who prefer to use a 
5t.*parate rubber-covered wire 
for the lead-in must be sure 
lliat it is soldered securely to 
the flat top portion of the an- 
tenna. A poorly soldered 
connection at this point will 
cause signal hisses, therefore the continu- 
ous wire referred to in Part 1 of this arti- 
cle is preferred. 

For temporary installations^ the lead-in 
wire may be brought into the building by 
means of an insulated flat metal strip, 
known as a "window-strip lead-in.^^ This 
is placed on the siU and the window is 
closed down upon ih These strips are 
provided with spring clips at each end. 
Another method is to bring the lead-in wire, without a 
break, through a porcelain-tubt* Insulator inserted in a hole 
drilled through the side of the building or window casing. 
The hole should be drilled slightly larger than the tubular 
insulator and shoidd slant down toward the outside so that 
rain cannot enter. 

The inv'erted L-type antenna will give satisfactory results 
in average locations. However, if troublesome interference 
from electrically operated apparatus in the home should be 
picked up by the lead-in, it will be necessary to employ a 

noise- eliminating lead-in 






INWLATUR 



20,5 n. iksailmw 



CAAU LIMt > 



system. There are several 
varieties available both 
in the shielded and trans- 
posed-feedor forms that 
may be used with the 
L-type antenna. 

In really noisy loca- 
tions, especially where an 
all -wave receiver is used, 
the best results are ob- 
tained with one of the 
newer all-wave noise- 
reducing doublet antenna 
systems. This type of in- 
stallation is illustrated in 
Fig. 5. A clear space of 
about 50 feet b required, 

(Cnntinued tn 140A!I 
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plifier the output of which is rated at 7 
ivattJi from a crystal microphone input. It 
includes mixing controls for the micro- 
phone and phonograph, with a choice of 
output impedances and field supply for 
dynamic speakers. 



Hind -Driven Charger for Radio Batteries 

Sev'cral ordinary radio or auto batteries 
can be kept fully charged at all times by^ 
means of this direct-drive, wind- driven' 
battery charger. Those living where a.c.^ 
or d.c. current is not available can 
operate 6 -volt all- electric receivers with- 
out making frequent trips to town for re- 
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i^tiail-PurpM* JimCmivmr tar Car at Hvme ^ 

Portable Set Operates from Car Battery 

' No B or C-batteries arc required fo? 
this portable receiver. It may be operated 
directly from the 6-volt storage battery in 
the car, or on a 110- volt a.c. line if desired 
for Use in the home or hotel room. A spe-- 
cial plug-in arrangement automatically 
makes the necessary changes from 6 tq 
110- volt operation- i 
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Compact Amplifier and Phonograph Unit v I 

This compact unit consists of a portahlev^ -tT 
sound system with a built-in power am- -- 








SdundT System Rtady far Ut9 



Wind Charetr with Batttrits Cannect^d 



charging. Available in two sizes, the large * 
model shown in the illustration can be 
used also to provide a small home lighting 
plant which will carry from four to six 
G-volt 30-watt lamps. 



A. 
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C Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents eachj when material lists are not 
included in the articles, these are available 
without charge on receipt of postage, 
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l^OU^LL find it enjoyable to watch a 
^ model skyscraper go up, floor after 
floor; to build a scale model of the local 
post office for a mantel decoration, or to 
make a realistic depot, bridge and other 
buildings as an addition to the electric 
railroad received at Christmas. All of this 
is possible with miniature building blocks 
made in a few hours’ time. 

Ordinary patching plaster was found 
satisfactory for casting the blocks; it will 
not set too quickly nor too slowly, it can 
be colored and otherwise treated and does 
not shrink. The latter is important when 
models are to be made to scale. Now, to 
make some bricks and blocks we need a 
form that will turn out at least a hundred 
blocks at a time. A satisfactory form is a 
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grille made from oiled strips of wood. Tho 
spaces should be an inch long, % in. wide 
and % in, deep. To be sure that the strips 
will mesh accurately, use the jig for a cir- 
cular saw with dado head, as shown in Fig. 
I. A board screwed la the miter gauge has 
a small pin fixed to act as a guide in ad- 
vancing the strips each time they are 
passed over the cutters. 

The water with which the patching plas- 
ter is mixed is first tinted with water color 
so that all of the blocks will be of a uni- 
form brown or sand color. When blocks 
of marble fire lo be imitated a little water 
glass may be added, and a trace of black 
color stirred in just before the forms are 
to be filled. A common putty knife is con* 
venient for filling the forms, as shown in 
Fig. 2. The material will set in about an 
hour. Then, instead of trying to punch the 
blocks out of the grillcj take it apart strip 
by strip as shown in Fig. 3, Clean the 
strips before assembling them for casting 
another batch. 

The model buildings are best built up 
on a thick wood base on which has been 
poured, in a w'ood form, a narrow founda- 
tion as in Fig, 5, To securely anchor the 
foundation, place small brads part way 
into the wood base before the plaster is 
poured. An ordinary plaster and water 
cement is not satisfactory for ^‘lay- 
ing” the bricks or blocks^ but if 
patching plaster and ordinary black 
enamel are mbced to the consist- 
ency of a salve^ an excellent cement 
is produced. With a small putty 
knife, coat two sides of each brick 
with cement and carefully lay it in 
place as sliown in Fig, 6, A straight « 
edge may be used to keep the 
bricks properly lined up. After a 
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few bricks have been laid, take the broad 
end of a toothpick aod dean out the ex- 
cess cement from between. When bricks 
of odd lengths are required, use a hand 
coping saw, which is better than cutting 
them with a knife. Your first project 
should be something simple, such as the 
"country jall'^ shown in Fig. 4. The door 
is of blackened thin veneer. The window 
bars are match sticks given a grayish- 
black color with liquid shoe polish. 

Now we come to another type of con- 
struction; the reproduction of old build- 
ings built of stones, of w^hich the crum- 
bling castle showm in Fig. 7 is an example. 
Patching plaster was first mixed with 
white enamel to the consistency of a thick 
dough, and when well kneaded, a trace of 
black enamel was worked in. A small piece 
of the material was placed in the palm of 
the hand and rolled into a ball, then set in 
place on a wood base w^ithout the use of 
cement. If care is taken to make the 
dough quite thick it is possible to cut the 
imitation stones in half with a knife, plac- 
ing the flat surfaces to the front. This ma- 
terial should be left to dry over night, after 
which it will hold together quite as well 
as if it were cemented. The model engi- 
neer will learn quickly that it is easy to 
build realistic models of any building with 
tills material. Also, he will Learn that it is 
possible to give bricks a glazed effect with 
a coating of water glass, (sodium silicate) 
and to mix small quantities of ground mica 
with the patching plaster to make blocks 
that will shine with pin points of light 
w^hen properly illuminated. 



Fluid to Prevent Work Slipping 
on Lathe Faceplate 

When making 
faceplate turnings, 
which are held 
only by the center 
screw, a photogra- 
pher applies re* 
touching fluid to 
the faceplate so 
that the turnings 
will not slip. As 
this fluid has a 
rosin base, a satisfactory substitute may be 
made by dissolving ordinary lump rosin in 
turpentine. One coat lasts for some time. 



Cloth Shelf in Tripod Holds 
Photo Accessories 
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A cloth shelf, that spreads or folds with- 
in the tripod, wiD be found very conven- 
ient for outdoor photographers to hold 
extra plate holders, focusing cloth, gloves, 
etc., and keep them readily at hand* The 
cloth may be provided with metal rings 
which are snapped over screw hooks in- 
side the tripod legs, This makes it possi- 
ble to detach the shelf when not in use. 



Mallet Has Replaceable Faces 

After a wood mallet has been used for 
a short time, the faces often become so 
dented that it is useless for a niching but 
rough work. To avoid this, it is more sat- 
isfactory to turn a 
mallet from hick- 
ory and fit it with 
replaceable faces* 

The mallet shown 
has a hickory in- 
sert on one end, 
and several layers 
of rubber on the 
other. While turning it on the lathe, make 
a shallow hole Vs in. deep in one end, and 
a hole In. deep in the other end, and 
then turn a number of the face pieces for 
future use. The rubber faces are built up 
of disks cut from inner tubes, and are held 
in place with rubber cement* 
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Madm of Scf&p Siockf Th*»* Baf Ctampt Wilt Gfaut 
Up a Jitint Tightly 

You Can Make These Inexpensive 
Bar Clamps 

These simple bar clamps can be made 
of scrap material found around the shop* 
They may be made any convenient length 
as wood wedges can be inserted between 
the tailpiece and the work to take up sur- 
plus length. The slot through which the 
wedge extends is cut on a circular saw. 
and runs only to the headpiece. The wedge 
has a 5“ slant. After blocking the work in 
place, a few hammer blows on the wedge 
will draw up a joint tightly. A set of four 
clamps of uniform length is suggested* 



Repairing Worn Brushes on Your 
Vacuum Sweeper 

If the bristles of the brush on your vac- 
uum cleaner have worn dowm so that they 

do not touch the 
carpet, and there 
is no adjustment 
provided for lov;- 
cring the brush, it 
can be made to 
work effectively 
b y lowering i t 
with pieces of rub- 
ber cemented to 
the spring clamp 
as shown. Rubber 
for this purpose may be cut from an old 
inner tube, using one or more thicknesses. 
— C. M. Boyce^ Schenectady, N. Y. 



Rubber Bands Make Safe Handle 
for Glass Scraper 

Using small squares of window glass for 
scraping and smoothing woodwork saves 
much of the time 
and labor usually 
spent in rough 
sanding, but your 
hands or fingers 
may he injured on 
the sharp edges of 
the glass. As pro- 
tection against 
such accident, cut 
a couple of hands 
and a rectangular 
piece of rubber from a discarded inner 
tube and fit these over the glass square to 
provide a safe and comfortable hand grip* 



Scissors Notched to Cut Flow'er Stems 

Have you ever tried to cut rose stems 
with an old pair of scissors and found that 
the stem just slid along between the 
blades? This difficulty is caused by the 

scissors being dull 
and can be reme- 
died by filing or 
grinding a notch 
in one of the 
blades which will 
hold the stem 
while the other 
blade is cutting it 
off.— W. Barnes, 
Midland, Tex. 



Keeping Ants Off Table 
with Grease Barrier 

Here is a method used successfully by 
a camping party to keep ants off tables 
and cupboards. A large rubber disk and 
two or three 
smaller ones were 
placed under each 
table leg, after 
which the large 
disk was coated 
liberally with cup 
grease, the small 
disks being placed on top to keep the leg 
from coming in contact with the grease, 
The disks may be cut from an old inner 
lube, oilcloth or other material 
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Wire Coat Hanger Converts Broom 
into Wall Duster 




WirM Co<tt Htoigtr in End of Broom Handlt Hold* 
tinff C*otiw tfifh ond CoiJinM* 



To simplify the task of wiping high walls 
and ceilings with a dust cloth, one house- 
keeper uses a wire coat hanger, which she 
inserts into a hole drilled in the end of 
her broom handle. The hanger is bent as 
indicated, and the dust cloth is held in 
place with a heavy rubber band. 



Protecting Children against Electrical 
Shocks from Wall Outlets 

The impulse of a small child to stick 
things into any hole it may find, has re- 
sulted in many children receiving severe 
electrical shocks by sticking pins, forks, 




PIugM Filtod with Wax Protect Cftiid 
afoinst Eitctrical Sho<kt from Woll Qutleta 



and other metal pieces into exposed wall 
outlets. This danger to your child can be 
avoided by filling some extra attachment 
plugs with sealing wax and keeping them 
in the unused outlets. Round plugs are 
best for this purpose as they are more dif- 
ficult for a baby to pull out than other 
types. As an additional safety factor, bend 
the plug points together slightly so that 
they make a tight fit in the outlets. — ‘ 
Philip A, Eyrie k^ Arlington, Mass. 



Icc Pick Aids in Starting 
Small Nuts 

The next time 
you have a small 
nut to start on a 
bolt, which is lo- 
cated where it is 
difficult to reach 
with the hand, try 
using an ice pick, 
as shown, to get 
the nut on the 
threaded end of 
the bolt. This idea 
is handy where 
the head end of 
the bolt can be 
reached to turn it 
with a wrench or screw'driver, although it 
may take a little patience to get the nut 
started straight on the threads, — John 
Modroch, Chicago, 



Screw Eyes Hold Oar Blades Vertically 

In rowing with oars in open locks, many 
amateurs find it difficult to hold the oar 
blades in a vertical position. To overcome 
this, one. resort 
manager drove a 
pair of screw eyes 
into each oar as 
shown, so that 
they would engage 
the forks of the 
locks, and prevent 
the oar blades 
from turning. 



<[To write black on glass or bright metal, 
use a mixture of water glass, 1 to 2 parts, 
and liquid India ink, 10 parts; clean the 
surface and use a steel pen. 
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Novelties Made from Beads and Old Jewelry 




Guld and colored glass beads, 
from necklaces, biLs of discarded 
jewelry and other suitable mate- 
rial found around the average 
home, can be made into attractive 
novelties for mantels and tables. 
Besides the figures showm, many 
other novel designs will suggest 
themselves as you progress with 
the work, tiie beauty of which de- 
pends largely on the care and 
thought exercised in the selection 
of contrasting colors, and the ju- 
dicious use of sparkling stones. 
In forming the various figures^ 
brass or gold-plated wire is used 
for stringing the beads and for 
most of the body members; it is 
soldered, twisted or ti^d together, 
whichever method is most suit- 
able, One of the most ornate of 
all the figures is the peacock 
shown fibov^e* The brood, grace- 
ful tail, as well as the foundation 
for the back^ is an old-fashioned 
back comb, which is ornamented 



made in a somewhat similar manner. The 
bodies of the giraffe, spider and duck are 
large beads or stones fitted with legs of 
bead-covered wire ending in suitable feet, 
an exception being the spider’s legs, which 
are plain gold wire, 



C Ventilation is necessary for stored pota- 
toes to keep them in good condition. 



with strings of colored beads, the colors 
being blended to get a beautiful effect and 
the body covered with colored-glass “tear- 
drops." The neck, which terminates in a 
stone head surmounted by a “topknot is 
a stiff piece of gold wnre covered with 
beads. The legs are of similar material and 
the feet consist of rosettes taken from ten- 
cent store jewelry* The other figures are 
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Using an Expanding Drill in a Lathe 




Tirmecf Vns«s and Similar ArticUs HaU^wtit 

Out with Expanding Drill Held in a Lathrt 



When turning vases and similar articles 
on a lathe, considerable skill is required 
to hollow out the interior with a chisel 
Also, it is dilTicult to do the job before- 
hand with an expanding drill, as the hole 
is not likely to be straight. A better meth- 
od is to round off the corners of the 
squared end of the drill shank so that it 
can be used in a chuck in the tailstock of 
the lathe. If the latter has a very slow 
speed adjustment, the hole can be drilled 
with the power on; otherwise the lathe 
should be turned by hand. Filing the end 
of the drill will not prevent it from being 
Used in a brace chuck. 



Excelsior Assures Drainage 
of Potted Plants 

An experienced gardener claims that 
potted flowers make better growth if the 

earth is not al- 
lowed to pack sol- 
idly over the drain 
opening in the 
bottom of the pot. 
To prevent this, 
he places a w'ad of 
excelsior in the 
bottom of the pot 
directly over the 
opening, before 
the pot is filled 
with dirt, to assure proper drainage and 
keep the soil sweet. Other methods rec- 
ommended are to use steel wool, gravel or 




a curved piece of metal, or even a piece of 
the curved side of a broken flower pot. 



Tack Hammer Made from Faucet Handle 

If you have any 
old water faucets 
lying around, their 
handles can be 
made into tack 
hammers very 
easily hy fitting 
them with suitable 
handles. Flatten 
one end of the 
faucet handle with 
a file or grinding 
wheel, and. if nec- 
essary, ream the screw hole a little to lake 
the handle.— Fred Cornelius, El Paso, Tex. 




Canvas Sheath on Tent Pole Holds 
Loaded Gun Safely 

The problem of safely storing your gun 
in camp is solved by tacking a canvas 
sheath to one of the tent poles as shown, 
This keeps your loaded gun out of the way 
where it is not likely to be discharged ac- 
cidentally^ yet it is readily available any 
time it may be needed. 




Tacked to O T’ont a Oam/as Shaath Keeps Year 

Cun Soft, Yet EatUy Acc«stihle 



you are in need of sbqe polish, 
and none is at hand, try a little paste floor 
wax; this has a neutral color and may be 
used on either dark or light shoes. 
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Perforated Disk Speeds FUlering 
of LiquicU through Cotton 




When filtering 
liquids through a 
funnel partly iilled 
^with cotton, you 
will find that the 
work can be done 
much faster if a 
perforated card- 
board disk is 
placed in the bot- 
tom of the funnel 
to keep the cotton 
from packing in the mouth of the spout. 
After perforating the disk, dip it in hot 
paraffin to make it waterprocif+ 



SundJng Sleeves for Small Hand 
Grinder Made Quickly 

If you have a small hand grinder, it may 
be converted quickly into a high-speed 
Sander for intricate work. Select a grind- 
ing wheel of the desired shape and wrap it 
tightly with gummed paper. Wrap the pa- 
per with the gummed side oul^ overlapping 




^hrasiite Wheet^ Wrapped tcHh Soi}Jpap€r Ctintftft 
Small Hand Crindtr into Sander for Intricate Warh 



the ends slightly and sticking them to- 
gether. Then moisten the gummod surface 
and apply a strip of abrasive paper, first 
bevebng the ends to make a neat joint. 
The gum will dry quickly so that the 
Sander may be used immediately. When 
the job is finished, the paper can be re- 
moved from the wheel without damaging 
it in any way. 



eSmoke from soft coal will cause var- 
nished furniture to look cloudy. 




Blcek with Slots in Top Surtooet Saifes Tim^ in Cut- 
ting and Sanding Smail Parts far Moduis 



Combination Sanding Block 
Aids Model Makers 

Made of hardwood, this combination 
sanding and cut-off block will aid when 
making small wood parts for models. Slots 
of various sizes in the top surface hold the 
parts to be cut off, or to be sanded, while 
a step at one end has a series of holes in 
line with each slot, in which a nail is used 
as a stop. The saw is guided by the face 
of the step. Long pieces arc sanded by 
placing them in the grooves where fric* 
tion holds them firmly to prevent slipping. 



Laundered Tam Shaped over Dinner Plate 

After launder- 
ing a knitted wool 
or silk tam, stretch 
it over a dinner 
plate and laj'' it on 
a clean paper to 
dry. If the plate is 
of the proper size, 
the tam will hold 
its shapCj and fur- 
ther stretching or 
pressing will be 
unnecessary. As the tam will shape itself 
to the exact size of the plate, one with a 
smooth edge should be used. 




9nterchangeable POWER 



By 

C. E. PACKER 





amateur skipper who would like a 
^ number of model boats, but cannot af- 
ford a power plant for each htill^ will hnd 
the solution to his problem in this inter- 
changeable steam unit. It consists of a 
twin*cylinder engine and a boiler^ which 
is fired by a blowtorch. The unit will han- 



dle any model from a 
speed boat to a stem- 
wheeler, and it can be 
switched from one hull to 
another in a few mo- 
ments. In addition to 
boats, the unit may be 
used to operate model 
cars, tractors, derricks, 
steam shovels, etc. 

The first thing needed 
is the engine, which can 
be purchased from sev- 
eral sources. It is best to 
get a boiler at the same 
time, although one may 
he made from large, brass 
pipe. If this is done, a 
safety valve and water 
plug should be installed 
as well as a water and a 
steam-pressure gauge. 
Two lengths of tin or aluminum angles, 
cross- braced at the ends and center, form 
the base of the unit. The blowtorch burn- 
er and boiler are fastened to the base with 
brass strips, while the engine is screwed 
to it. It probably will be necessary to tilt 
the engine slightly so that its crank shaft 
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alines with the propeller shaft. 
After assembling the unit com- 
pactly on the basCt the hulls are 
made ready to accommodate it* 
Figs, 1 and 2 show how this is 
done for boats that are driven by 
screw propellers^ while the ar- 
rangement for a stem-wheeler is 
shown in Fig, 3. After placing the 
hull in water^ the unit Is shifted 
fore and aft until the boat trims* 
Then, the position is marked and 
a spring clip and pegs are put in 
the bottom of the hull to hold the 
base in position as shown in Fig* 2. 

Next comes the propeller as- 
sembly, which is mounted so that 
the shaft terminates ]Ust behind 
the engine eccentric* Metal disks, 
keyed to the engine crank shaft 
and to the end of the propeller 
shaft, form a universal coupling, 
steel pins engaging slots in each 
disk as shown in Pig. 1, The en- 
gine is connected to the propeller 
by guiding the pins into the slots 
as the unit is slipped into the hull. 
To get maximum speed from a 
model, it is important that all 
parts turn freely, which makes it 
necessary that the propeller and 
engine be in perfect alinement* To 
mount the propeller assembly, cut 
a slot in the center of the hull 
where the shaft and its housing 
are to pass. Then bolt the bear- 
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of the pulleys are not given as 
these depend largely on the type 
of paddle wheel you use on your 
particular boat. 



Colored Shellac Substituted 
for Enamel 






ings in place, being sure that the propeller 
shaft lines up with the engine shaft. Pack 
the space between the propeller housing 
and the bottom of the boat with plastic 
wood to assure a water-tight job* This 
completes the work with the exception of a 
rudder, which can be made from brass and 
fastened to the stern of the boat as shown 
in Fig. 2, using a fret-saw blade with the 
teeth turned up as a quadrant. 

For stern- wheelers, mounting of the 
unit is done in a similar manner. How- 
ever, in this case the driving mechanism 
consists of reduction pulleys and small coil 
springs, which are used as belts* This 
hookup is shown in Fig* 3. Sizes and speeds 



Colored, w^hile shellac vrill serve 
practically all the purposes for 
which enamel is used in coloring 
models, toys, etc. Shellac has the 
advantage of being less expensive 
and quicker dr^^nng than enamel, 
and it produces a durable, glossy 
finish that will stand rubbing 
down wdth pumice or rottenstone. 
In fact, shellac will stand almost 
anything that enamel will, except 
exposure to water* A dime's worth 
of each of the following colors in 
* dry form will give you a good 
starts lamp black, burnt umber, 
burnt sienna, chrome green, 
chrome yellow, ultramarine blue, 
vermilion red and dry white lead* 
In mixing the colors, pour into a container 
about the amount of shellac required for 
the job at hand, and then stir m the dry 
color, a bit at a time, until the desired in- 
tensity is obtained* By mixing, an almost 
limitless number of shades can be made. 
For instance, red added to blue, yellow or 
white produces purple, green or pink re- 
spectively, while yellow added to blue 
produces green, and black mixed with red 
produces brown. Pink added to yellow 
produces flesh, and black added to blue 
produces gray* By this mixing of colors, 
paints and enamels can be matched for re- 
pairing present objects, or for painting 
furniture, walls, etc., to match some you 
already have in your home* 



CA good soldering flux may he made by 
melting tallow and rosin together, form- 
ing it into sticks when cool. 
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Combined Magazine Rack and Serving Trays 
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Serving the dual purpose of a maga7ine 
rack and serving trays, this unusual piece 
of furniture consists of six shelves j which 
are locked between two ornamental ends 
by means of four tumbultons. Soft or 
hard wood may be used, but the moldings 
around the trays should be hardwood^ as 
they take the strain of holding the stand 
rigidly. The shelf dadoes should be cut in 



the end pieces before curving the edges as 
the work ’will be easier to hold* and any 
edge splintering wdl be removed ’with the 
waste stock. Care must be taken to drill 
the three dowel holes accurately in each 
foot and upright, otherwise the narrow 
foot boards may split when they are as- 
sembled with the Uprights, — Edwin M, 
Love, East San Gabriel, Calif, 



Sliding' Jig Helps When Cutting Tenons on Circultir* Stxw 



To avoid any possibility of work turn- 
ing in your hands when cutting tenons on 
the ends of long or narrow stock, use this 
jig, which slides belwrecn the fence and 
the saw blade to aid in holding the work 
rigidly. Three rollers, fitted as shown, 
bear against the rear face of the fence and 
guide the assembly, w*hile a stop block, cut 
as shown in the right-hand detail and 
screwed to the front of the jig, aids in hold- 
ing the w’ork as it is pushed over the saw. 

^Quicklime added to benzine, in the pro- 
portion of about 3 oz, to the gallon, will 
deodorize it; shake well and strain. 




A Jig That Holds Work and Cuideo /f over Saw to 
Cut Tmnans on Long of Narrow Stock 
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Foot Clamp for Scroll-Sawing 




Spring and Stirrup Enabla You ta Tighten or RrhaSt 
C-Clamp Qtiichly When Doing 5fro/f'5o£U Work. 



To save time and eliminate the difficulty 
of tightening and loosening a C-clanip 
when doing sc roll- saw work, attach a 
screen- door spring to the thumbscrew of 
the clamp and suspend a stirrup of heavy 
wire from the opposite end. In use, leave 
the screw of the clamp open and place 
your foot in the stirrup to hold or release 
the pressure on the work. 



Easy Method of Drawing Spirals 

Anyone who experiences difficulty in 
drawing neat spirals will profit by this 
method^ which an experimenter in tele- 
vision used to scribe spirals on his scan- 
ning disks, A bolt 
or rod, having a 
diameter equal to 
approximately 
one -third the dis* 
tance desired be- 
tween the spirals, 
is tied to a fme 
wire, and a loop is 
provided at the 
other end of the wire for a pencil or scrib- 
er* In use, the rod is set in the center of 
the work on which the spiral is to be made. 
Then, as the pencil is pulled around the 
rod, keeping the wire taut, the coils of the 
spiral will be spaced a distance equal to 



the circumference of the rod, provided the 
wire is not allowed to overlap as it winds 
on the rod. If the spiral spadngs are crit- 
ical, the exact diameter of the rod to be 
used can be found by dividing the desired 
distance between the spirals by 3.1416. 



Thumb Tacks Keep Shade Close 
to Window 

When a shade 
warps or bulges 
so that it will not 
lay close to a win- 
dow, a few thumb 
tacks pushed into 
the inner edges of 
the sash will serve 
as guides to keep 
the shade in place. 

IE the tacks are of the same color as the 
sash, they will not be noticed, and the 
edges of the shade are easily inserted un- 
der the tack heads when it is pulled down. 
— C, E. Edson, Cleveland, Ohio, 



Brake Drum Used as Bowl of Fountain 

A drinking fountain in the athletic field 
at the Costa Mesa, Calif., junior high 
school is built around a truck brake drum. 
Part of the drum is cut away and a fiat 
plate is welded to it as shown. The drum 
is bolted to the side of a building, or it 
may be mounted on a standard, w'hich 
then serves as a drain for waste water. 




Old Cor Brahe Drum Mounttd on Fipo Standard 
Strvtt at Baud at Drinking Favntain 






PLYWOOD 
BOTTOM ^ 



TURNINGS OF walnut 
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ALTERNATE— » 
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any fruit or shopping basket 
can be converted into a useful chair- 
side sewing kit by attaching a set of turned 
legs* As each basket presents a separate 
problem in base design^ a little ingenuity 
on the part of the builder will be required 
to work out something appropriate. The 
legs are held in place se^ 
curely by gluing them into ^ 

a piece of jilywood. and by 
driving screws into the endst 
as indicated in the center 
detail. Plj'wood Is also used 
for the lid. One end is fas- 
tened to the rini nf the has- 
kct. w'hile the other is 
hinged, as indicated. Finish 
for the wooden parts con- 
sists of a coat of oil stain and 
a coat of shellac well rubbed 
down with fine sandpaper. /J 

Cloth lining may be added. jlj 

if desired. Also, cleats can Ijl 
be glued inside the basket M 
for a shelf to divide the kit S 
into compartments. fi}. 
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Whtft a Clamp Im Not Atiailahtm far Holding Cfuc^ 
Tty Clamping It Crimean Lathe Cwntert 



Lathe Used as a Gluinj^ Clamp 

When you have a number of pieces to 
glue together, and no clamp is available, 
your lathe may be used as a substitute. 
Glue the pieces and place them between 
the lathe centers, using a small faceplate 
on the headstock, and adjusting the tail- 
stock to apply pressure. An extra block 
of wood should be used in front of the 
dead center to prevent the point from 
marring the work. 



Movable Safelight for Your Darkroom 

Where an overhead safelight is used in 
a small darkroom, the pulley arrangement 
shown will be found useful as it permits 
the light to be shifted to any position above 
the workbench or sink without the cord 
becoming entangled with bottles, trays, 
etc. The lamp is provided with a long, 
flexible cord, and two pulleys are screwed 
to the W'all or ceiling above the bench. 
The cord is run through a counterweighted 




OorhTaotnSafelight Sumpended befiueeii Pulleyt abtMlt 
Workbench It Moved CotHy to Any ToMition 



pulley and then over one of the pulleys on 
the wall, A small rope, with a weight at 
one end, is run over the other pulley and 
tied to the cord near the lamp as shown, — 
Paulmer Beck, Los Angeles, Calif, 



Half of Hollow Rubber Ball Aids 
in Cutting Nails with Chtset 

Have you ever tried to cut off a short 
piece from a nail, pin or a length of wire 
with a cold chisel and lost the piece when 
it flew off? One half of a hollow rubber 
ball, slipped over the chisel as shown, will 




Rubber Caard ari Cold Chieel Rttaine Bhart Riaemt 
Cu^ tt&tn Nailtf Witm and Pina 



prevent this trouble. It is a good idea to 
make the hole in the rubber a loose fit on 
the chisel so that it can be raised to set 
the tool on the work. 



Fruit" Jflr Ring Serves as Emergency 
Skate Strap 

When your skates have a tendency to 
slip off your shoes, a fruit- jar rubber w'ill 
serve nicely as an emergency skate strap, 
especially if your 
shoe soles are thin 
and flex under the 
strain of the skate 
clamps. The rub- 
ber is slipped over 
the skate and the 
toe of the shoe as 
shown in the il- 
lustration. 






SuAmaiine 

PHOTOS 



GLASS-BOTTOM 






without il ripples of wa^ 
ter would make dear vi^ 
sion impossible. The 
darkened cabin makes it possible 
for the observer to see to a con- 
siderable depth, even on overcast 
days. To simplif^^ the hull construction, 
the bottom consists of a single 4 by 12- 
ft. panel of plywood- Waterproof 

plywood is preferable, but ordinary ply- 
wood well coated with paint, especially 
at Iho edges, will do* Over-all dimen- 
sions are given in Fig, 1 and the con- 
struction in Fig. 2, First cut the side 
members and fasten the chine along tho 
bottom edges with lV^ 4 -in. brass or gal- 
vanised screws. Plane or sandpaper wher- 
ever the joint is uneven. Il must be abso- 
lutely smooth. It may be necessary to 
notch the chine on the upper side to bend 
it at bow and stern. When the two sides 
are completed, join them with the cross - 
members at the ends. These are cut from 
3 by 4 -in, stock and planed to shape. 
Apply white lead on the ends and fasten 
the sides to them with lag screws. Now 
turn the assembly upside down, and over 



/\ NY body of clear vrater large enough 
to contain fish has interesting possi- 
bilities for the submarine observer* A 
glass- bottom boat for this purpose pro- 
vides the means of a profitable and pleas- 
ant summer occupation. The design shown 
is a simplified adaptation of the well 
known glass-bottom boats of Catalina is- 
land. Of course, the bottom is really wood 
with the exception of an observation win- 
dow of comparatively small area* As this 
window is set in a well, the boat does not 
fill even if the glass should be broken. But 
it is necessary to use the window because 
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the joint between chine and side member 
lay a ^4 -in* strip of binding tape soaked 
with white lead. Lay the plinxfpod over 
this^ fasten temporarily with finishing 
nails^ and then permanently with ^4-in* 
brass screws* staggered as indicated in 
Fig* 3* Th is detail also shows the manner 
of screwing the cross frames in place. 
After all the cross frames have been in- 
stalled, build the W'cll and wdndow be- 
tween the fifth and sixth frames as illus- 
trated in Fig. 4. Note that a 1 by 1-ln* 
chine is fitted near the bottom of the well, 
and fastened with 11/fe-in. galvanized 
screws. The glass is clamped against this 
by means of a rabbeted frame* the joint 
being filled with aquarium cement before 
screwing down* The window is made up of 
two panes of ^-in. plate glass, and besides 
the dividing frame between them, there 



are two pressure braces on the top side* 
Seats are installed on each side of the well, 
making a capacity of six children or four 
adults, A false bottom is laid, as shown, 
and the cabin built up on a light frame- 
work* It can be covered with Vi -in. ply- 
wood or simply with canvas* Two door- 
ways are provided, and a sliding curtain 
hung over them to shut out the light* The 
oarsman can shove his feet under the for- 
ward passenger seat, if he needs room* 
While this craft is only 12 ft* long, in 
order to use a single panel of standard « 
size plywood, a longer hull can be made 
by using separate pieces for the bottom 
on either side of the well. 



cold phonograph needles make excellent 
glaziers’ points; drive them into the sash 
in the usual way, before putty is applied. 
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How to Install Sunken Bathroom Fixtures 




Sunken bathiooiin (ixtuies may be iii- 
sLailed in a short Lime and a good job can 
be done without marring the waU if you 
proceed carefully. First measure the back 
of the fixture and mark this off on the 
wall. Drill a hole at each corner and saw 
along the penciled line wdth a keyhole saw. 
Do not use a chisel as this may cause such 
large chips to break off the edge of the 
hole that the broken portion cannot be 
covered by the fixture. The next step is to 
run a piece o£ wire through holes in the 
ribs and around them as shown in one of 
the details. This is to help in anchoring 
the fixture in patching plaster. Now take 
enough excelsior to form a ‘‘nest” In the 
wall to hold plaster so that it will not drop 



Pi-rlSTEn '■ ' ■ iV i ■ 

down inside of the walk Pack the excelsior 
tightly at the bottom and on both sides. 
After the nest has been made, apply the 
plaster or a rich mixture of cement to the 
excelsior so that the fixture, when pressed 
into place, will bury its ribs deeply into 
the plaster^covered excelsior. Also smear 
some plaster over the back of the fixture, 
getting it well into all comers and under 
the anchor wire so that this plaster will 
unite with that packed on the excelsior. 
Then press the fixture firmly in place and, 
with a moist cloth, wipe off the excess 
plaster that has been squeezed out. Allow 
the plaster to set overnight. 



Hose Attached to House Wets Coal as It Enters Basement 



Instead of flooding his lawn by spraying 
each load of coal with water before it was 
unloaded into the cellar, a home owmer 
drove a couple of large screw eyes into the 
side of the house just above the coal win- 
dow. By slipping the nozzle of the garden 
hose into these and adjusting it for a fine 
spray, each shovelful of coal was damp- 
ened as it passed down the chute. 



CIt has been found by experiment that 
lime flour, if sprinkled in liberal quantities 
on a freshly tarred roof, will do much to- 
ward lengthening the life of the latter; the 
lime causes the tar to set somew^hat like 
concrete and also prevents defects in the 
coating caused by the weather. 
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to measure each space. As shown, 
the jig consists of a coil of wire 
wrapped around the punch so 
that it terminates in a pointed 
hook, which is bent at right angles 
at the end. The desired spacing of 
the marks determines the length 
of the projecting end of the wire. 
In use, the hook is held in each 
preceding punch mark as the foL 
lowing one is made. — F. L. Yerz- 
ley, Ithaca, N. Y. 



Sandpaper Disks Quickly 
Renewed 



Tuf>9T€d Htirdmfovd Fin Scrttutd to Bottom at Ai^naplan* 
Mahvi /t Easy to Hondte 



Fin Makes Aquaplane Easy to Handle 

If you have difficulty in riding an aqua- 
plane, fit a fin on the bottom as shov,m, 
which makes it easier to handle. A length 
of 2 by 6-in. hardwood is used for the fin, 
which is rounded at the nose, and tapered 
from a full 2 in. at the top edge to about 
V 4 in. at the bottom edge. It is best to at'- 
tach the fin with brass screws, the heads 
of which should be countersunk and the 
holes filled with putty. Care must be tak- 
en to get the fm exactly in the center and 
parallel with the edges of the aquaplane. 



Jig for Spacing Punch Marks 



When it Is nec- 
essary to make a 
series of uniform- 
ly spaced punch 
marks on metal, 
this simple wire 
jig will enable you 
to do the work 
more accurately 
and in less time 
than it would take 



Sandpaper can be fastened to a 
metal sanding disk and used al- 
most immediately if it is cement- 
ed with stick belt dressing, which 
comes in cardboard tubes. The 
worn paper is removed by insert- 
ing a knife blade under it as 
shown, after which the disk is 
mounted in a lathe and rotated at 
high speed, meanwhile pressing a 
stick of soft wood rather firmly 
against the disk to heat it. After 
it is thoroughly warmed, the belt dressing 
is substituted for the stick and the pasle- 
Uke substance well distributed over the 
surface by w'orking repeatedly from the 
center out to the edge. Now, stop the lathe 
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Abramliie Paper Apptied to Sanding Uimirt hy 
Using Stitk Belt Drttoing as a Ctmont 

and apply the sandpaper disk while the 
dres.^ing is soft and sticky. Rotating the 
lathe a few minutes at low speed to cool 
the disk completes the operation. 



C Bright colored glass marbles placed in 
crevices among the rocks add color and 
brightness to the rock garden. 
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Pelican Ash Tray Holds Matches 
and Cig^areltcs 



M E (' H A N I C S 

it as it rotates, resting the handle on the 
tool support. It is always advisable to wear 
goggles when doing this work to keep fly- 
ing particles of emery out of the eyes. 



Opening the Pelican* t Beak on Thit Ash Tray £x- 
■ pates a Cigarette and Match Campari mmnt 



Resembling a pelican, this novel ash 
tray has a match and cigarette compart- 
ment which is exposed by tipping the 
bird^s hinged heed to open its beak* The 
bird is carved from any suitable soft wood^ 
and it is screwed to a base, which is re- 
cessed to take a small ash tray* — Emory 
Morris. Jr.. Atlanta. Ga. 



Grinding Wheel Dressed wdfh Disk 
Type Knife Sharpener 

A satisfactory tool for dressing emery 
wheels can be made by mounting a disk- 

type knife sharp- 

WHEEL, j/ /■/ ^ ui 

encr on a suitable 
handle. It is best 
to get a sharpener 
that has an open 
top. although the 
closed type may 
be used by cutting 
away the bousing 
with a file and 
hack saw* To dress 
a wheel, move the 
sharpener back 
and forth against 



CTo clean plaster ornaments such as busts, 
vases, etc,, dip them in a solution of starch 
and water, let it dry and then brush it oflf* 



Looped Wire Makes Removable 
Trellis Support 



A string trellis 
attached to the 
side of the house 
with tacks or nails 
is not only difficult 
to remove for re- 
pairs, but it also 
brings the growth 
of vines against 
the siding to re- 
tain moisture and 
damage the paint, 

To avoid this, and 
at the same time 
provide a trellis 
support which will be neat and practical, 
bend a heavy wire as indicated and drive 
screw eyes into the siding to receive it. 



Large Pulley on Lathe Converted 

into Handwheel 



If you are not in the habit of using the 
large pulley on your woodturning lathe, it 
can be converted into a handwheel for 
stopping the lathe quickly or for turning 
the headstock when indexing, etc* To do 
this, turn a wood disk to the same diam- 
eter as the pulley, or slightly larger, and 

then saw out the 
^ center to pro- 
duce a ring which 
will fit the pulley 
lit, snugly, beveling 
the inner edges 
I of the ring to fit 
I in the V-groove 
^ of the pulley. 
Now cut the ring 
in half, and drill 
the ends for dowels* Then fit the ring in 
place, using glue on the doweLs, Sanding 
the ring and giving it several coats of 
shellac finishes the job. 
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Cement Border Simplifies Mowing of Lawn 
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Time and labor required to trim a lawn 
along a fence where the grass cannot be 
cut with a lawn mower will be saved if the 
fence is set on a strip of cement* This will 
keep the grass from growing next to the 



fence^ and the posts can be set in the ce- 
ment for longer life* For best results, the 
border should be about 6 in. wide and 3 in. 
deep, and it should set on a 3-in, cinder 
bed. — L. N* Olsen, Philadelphia, Pa. 




Powdered Kitchen Substances Dispensed from Fruit Jars 




* 



Here is a handy arrangement for dis- 
pensing powdered and granular substances 
in your pantry or kitchen cabinet. It con- 
sists simply of a number of fruit jars 
mounted upside down on a shelf or rack, 
which may be set on a table, placed on 
your cabinet or hung on a wall* A hole in 
the center of each jar lid is provided with 
a pivoted tin cover, cut as shown, for 
measuring out the contents of the jars. 



Aluminum Paint Protects Metal 

Actual tests have proved that aluminum 
paint makes an ideal covering for metal 
exposed to the weather. By giving the 
metal a coat of lead and then an applica- 
tion of aluminum paint, the work is not 
only covered well and fully protected, but 
It is made quite attractive. 

dBefore painting wdndow sash, rub a 
cloth soaked in kerosene over the glass. 
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^^ECRET messages ’ivritten with colorless 
■ ink on ordinary white papcr^ stand out 
legibly as if luminescent ink had been 
used, when they are held under the dim 
blue glow of a4ilp.e.krEghl bulb. Removing 
the paper from the bulb again causes the 
writing to fade out so that you can see 
nothing but a piece of blank paper. The 
colorless ink used for this purpose is made 
by dissolving the contents of two S-grain 
capsules of ordinary quinine sulphate in a 
1 '^ 2 -oz. mixture consisting of water 2 parts, 
and rubbing alcohol 1 part* When this so^ 
lution is used instead of ink, with a clean 
pen, it dries quickly without leaving the 
slightest trace of writing. Lemon juice in 
\ ~ I water, aspirin tablets dissolved in. 

UlaL^U^ ^>4 - 

/ i / i h 
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Ciow of a Blaeh-L.fght Buih 



and many other common substances may 
also be used as secret inks, which are in- 
visible except W'hen viewed in a dark room 
under the ultra-violet light of the black 
bulh^ It has been found by the Scientific 
Crime Detection laboratory that all know'n 
secret inks can be read easily under ultra- 
violet rays* Tins fact makes the examina- 
tion of documents and letters* which are 
suspected of containing secret messages, 
very simple* Even secret inks that are 
usually heated or treated with chemicals, 
show up clearly under black light without 
any other treatment. 

An amusing application of the use of in- 
visible ink for the purpose of entertain- 
ment at parties, is a fortune-telling stunt 
in which each guest picks up an apparent- 
ly blank sheet of paper and lakes it into 
the dark room of the fortune teller, who, 
after suitable incantationSp slowly brings 
the paper under the range of a black -light 
bulb. As if by magic, the fortune, previ’i 



ously written on the blank sheets with 
invisible ink, w'ill appear legibly* After 
the message has been read, the performer 
folds the paper while it is still under the 
light, and gives it to the guest to keep* Of 
course, the message will be invisible when 
re-examined under ordinary light, which 
adds greatly to the perplexity of the guest. 

Although there are many ultra-violet 
lights available, the black -light bulbs, 
which are made from dark-blue glass, are 
the best for most purposes. These bulbs 
are also effective as health lamps and will 
produce sunburn in about 25 min* when 
the lamp is at a distance of 18 in. from the 
tintanned skin. 

Anyone can rig up a black light to work 
on 110- volt current, 'either alternating or 
direct, with which these and hundreds of 
other interesting and useful experiments 
may be performed. Any kind of a floor or 
table lamp having a reflector may be used 
provided it is connected with a resistance 
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Light, are made by mixing powdered chem- 
icals or minerals which fluoresce with 
clear shellac, lacquer or gum solutions. 
Better results are had by buying ultra- 
violet paints ready prepared. These are 
available in a large variety of colors and 
with them designs may be painted such as 
those used in decorating the scenery for 
the model stage shown in the illustrations. 
These model stage fittings present an en- 
tirely different appearance in ordinary 
light and in black light. The paper skele- 
ton may be made to dance and jump by 
pulling strings from which it is suspended. 
Under ordinarj^ light it is simply a likeness 
to a skeleton with the black lines shown in 
the photograph, but when the black light 
is turned on only the painted portions ap- 
pear, thus presenting a likeness to a real 
skeleton in which each bone is visible by 
the glowing light it emits. Various colors 
of ultra-violet paint are used to make the 
show realistic. The stage itself is also dec- 
orated with designs and colors, both of 
which change under black light* In all ex- 
periments with ultra-violet the room 
should be darkened in order to produce 
the best effect- 

Although the ordinary glass in camera 
lenses will not transmit all of the ultra- 
violet light, it is possible to produce very 
unusual photographs by illuminating the 
object with black Lght. Any common ob- 
ject may be photographed first with ordi- 
nary light and then with black light only, 
Of course, time exposures will be neces- 



coil. The correct amount of Ni chrome wire 
used in making resistors for this purpose 
is given in the chart. Black-light bulbs 
must not be connected directly to the 110- 
volt light line because they will bum out 
almost instantly. Therefore, they must be 
protected either by means of a suitable 
resistance coil or the more expensive re- 
actor. The resistance coil will get hot when 
the bulb is being used and should there- 
fore be rigidly mounted in a perforated 
metal housing, as shown in the illustra- 
tion, to avoid Are hazard. 

Many c hemic als that ordinarily do not 
phosphere^e at all, glow brilliantly and in 
unexpected colors when placed under 
black light. A dilute solution of the dye 
^"*nuorescein,” which is clear and almost 
transparent under ordinary light, becomes 
opaque green. Some varieties of red ink 
appear canary yellow and mercurochrome 
solution glows with an equally unexpected 
color change. Many 

and crystals fluoresce in colors under iSKck 
lightf^Callomel, uranium nitrate, anthra- 
cene, moth balls, and many oils and min- 
erals glow brilliantly with characteristic 
colors. Paints, which change color and 
glow with a fiery brilliance under black 
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sary to gel good pictures with 
hhick light. Many objecLs appear 
so different under ultra-violet 
that they arc scarcely recogniz- 
able. After a little practice many 
very interesting effects may be 
produced with this kind of pho- 
tography. 

Black light may also lie used to 
detect counterfeit bills. The un*- 
printed sections of paper in good 
bills fluoresce with a bluish white color* 
while almost all counterfeit bills appear 
yellowish brow'n under black light. Vari- 
ous grades of paper show characteristic 
colors when viewed under black light and 
when all but one page of a document show 



the same color* that page may be suspected 
as being a forgery. Altered writing may 
also be detected under ultra-violet light 
due to the fact that a different ink is in- 
variably used in making the alteration* and 
the difference is easily discernible. 



Radio Toggle Switch Used to Reverse Model Locomotive 



Model railway builders who have trou- 
ble in getting a reversing switch that is 
sufficiently compact for the limited space 
available in a locomotive will find a radio 
toggle switch of the type shown ideal for 
the purpose. It must be of the double- 
pole* double-throw type having six ler- 
minals, w^hich are wdred according to the 
diagram. The terminal lugs at opposite 
ends of the switch are cross -connected, 
then wired to the field cod. The center 
terminals are connected to the third-rail 
shoe and motor brush as shown. A 
hole drilled in the desired position on the 
cab or frame serves to mount the switch. 



€When you have a hole in your pocket* 
turn the latter inside out and cover the 
hole with adhesive tape. 
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Li^ht Anchor (or Small Boats 
Is Made Easily 




Lightweight Anchor Hmr Motfabic Flubes, Which 
Dig into Lotto Bod and Hotd Boot Socurwly 



Hero IS just Ihc type of an anchor you 
have wanted for your small boat. It is 
light in weight and will hold your boat 
securely* The shank is a length of bar 
iron or steel, having a clevis at one end 
for the anchor chainj and a hole drilled 
near the other end to take a 1^-in. steel 
rod. The latter is slotted with a hack saw 
at both ends to take the flukes, which are 
riveted in place and move in a 45"* arc* 
This movement is made possible by a slot 
in the shank just above the hole for the 
rod, as indicated in the cutaw^ay view. A 
steel pin in the rod strikes the edges of 
the slot and limits the movement of the 
flukes* — Charles E, Albridge^ Lima, Ohio, 



%-in. hole drOled 3 in. deep into the han- 
dle will hold a small box of tacks, and it 
can be plugged with a cork or a short 
piece of dowel rod* 

Motor Used to Twist Cords 

When making woven articles^ it is often 
desirable to twist narrow strips of Cello- 
phane, crepe paper 
and other materi’- 
als into strong 
cords or ropes. A 
quick method of 
doing this Is to use 
a hand drill or a 
small motor fitted 
with a chuck. One 
end of each strip 
to be twisted is at- 
tached to a screw 
eye, which is 
clamped in the chuck* while the other end 
is fastened to a wall or workbench with a 
bent nail or screw eye. 



Child ’Whirligig Toy Made 
from Ten-Cent Drill 

Whirling at a merry spin with toy ani- 
mals playing “follow the leader,” this 
whirligig will prove an interesting toy for 
your youngster. It is made from a wood 
disk and a ten -cent push drill, tiie shaft of 
the latter being mounted on the disk so 
that the toy will spin when the push knoh 
Is pressed down. The animals are cut from 
thin plywood and are painted in appro- 
priate colors, making the outlines and 
necessary markings with black * enamel. 
The toy will spin on any level surface, but 
if it is to be used on a rug, it is a good 
idea to make a supporting disk or cone 
with a hole in the top in which to spin it. 




Tacks Kept Handy in Hole in End 
of Hammer Handle 




Kept in a hole 
drilled in the end 
of a hammer han- 
dle, tacks are al- 
ways at hand, and 
will save you 
many steps in 
looking for them 
when needed. A 




Whirtigig with Animol Cutoatr Maket an Attroctiv* 
and IntorOOting Toy {or Your Child 





By OSKAR J. \\\ HANSEN 

'^niS modern cofTee tnble incorporates 
^ both wood and mclal, a large copper 
column fonning the main support for the 
lop, Bod siK brass rods assuring tbp nocus- 
sary rigidity. Inlay work and two copper 
plates in repousse greatly enhance the top, 
Five“pl>\ ^4 -in. mahogany %’^eneer is 
carefully squared and grooves are cut for 
inlay strips. The grooves are in. deep 
and as wide as the saw blade or dado cut- 
ter. In this case the width of the dado cut- 
ter used was V& in, Before inlaying the 
strips, make the repousse pieces of .0005- 
in. sheet copper, allowing an extra Mu -in, 
width at each edge for bending into the 
inlay grooves. To be sure that the edges 



are bent over at right angles^ press them 
over a square piece of pljTvood, cut to the 
exact size required. Now erosshalch the 
reverse side of the copper in ^/i-in. squares, 
trace or draw In the design and press the 
outline into the melal with the rounded 
edge of an old wood chiseb Next, lay the 



4SS 






456 



POPULAR MECHANICS 




^ Pipe, 

WAUL LONG 



MOLES FOP These booi 

OWIULEP Ve'ihTO UNDER' 
JUDt OF TABLE TOP, TfROM 
SlDEfjAlMD 7"FHDMeuO 



0 AOCVE WlOL AsOCtP 

(^"iMLAVGfWWtli 



SPAS) V^C^Oi 
£4'L0N& 



BRASS CAOOV 
BALLS Oft wltTAU 
FLfRKIITLJfte GLLDLHS 



^ COPPER PrPt, WALL 
2 . 1 % UONG^ORlLLED AMO SUND- 
SCf^WED TO 3U0'TOPAMO 
BASE 



copper on a piece of corrugated cardboard 
and, with an orange- wood manicuring 
sticky press down the spaces inside of the 
outline to the desired depths It Is well to 
practice doing this on some scrap pieces of 
copper before making the piece you are to 
use on the table. After the repousse pieces 
have been finished, check carefully to see 
if they fit snugly around the edge of the 
portion to be covered. Then mix some 
shellac with plaster of paris to make a soft 
paste, which is smeared on the underside 
of the copper, filling all the depressions, 
and the piece is pressed into position per- 
manently. After polishing the copper, ap- 
ply a coat of transparent metal lacquer to 
prevent tarnishing. 

For inlay strips, use a light wood such 
as white holly. For the portion around the 
repousse pieces, special strips have to be 
cut of narrower width than the rest, to 
make allowance for the copper. Apply a 
thirt, even coat of glue to the strips so that 



there will be no excess to smear up the 
work, which will interfere with finishing. 
One way of getting the glue on evenly is 
to draw the strip through the crease of a 
folded piece of flannel, previously coated 
with glue. The side rails are % by 2 -in, 
mahogany plywood. Holes to receive %- 
in. rods or tubes are drilled at the ends of 
the rails and about two-thirds through 
them. Then both sides are grooved, the 
inside to fit the edge of the top and the 
outside to accommodate screws for attach- 
ment- A strip of light wood is later inlaid 
to fill the grooves. From the drawing you 
will also note how a beveled strip of ma- 
hogany is screwed to the ends of the top. 
Another method of attaching it is to use 
dowels in blind holes. 

Next, the sub-top is cut from 1-in. white 
pine and drilled for the 2 ^ 4 - in. center col- 
umn of heavy copper tubing and for the 
two inner braces, which are %-in. brass 
rods, set at the angle designated. The end 
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of the column is drilled for wood screws, 
which are used to attach it to the sub -top 
and base, as showHn The sub^top and base 
are drilled clear through while the hole 
may be continued into the top and sub* 
base about Va in. deep to receive the end 
of the pipe. In drilling the holes for the 
brass rods, note that the two inner ones 
are set at a different angle than the four 
outer ones. Their exact location is care- 
fully plotted and a jig is fixed on the drill 
press to drill the holes accurately. The 
tops of the outer rods go ^ in. into the 
underside of the table top. Small holes are 
drilled through the rods^ near the ends, for 
slender wood screws to hold theni snugly 
in position. At the bottom these screws 
are driven into the underside of the base. 
After assembling the top, sub-top, column, 
braces and base, the sub -base is screwed 
on and four caddy balls or furniture gUdes 
are fitted to seiwe as feet. 

You arc now ready for finishing. First 
apply a light filler, consisting of benzine, 
whiting, a little raw sienna or burnt umber 



and a generous quantity of boiled 
linseed oil. After a couple hours 
wipe off the surplus with cotton 
waste. Tlie work is then allowed 
to dry for 24 hrs,, after which it is 
sanded with No. 000 sandpaper 
and finished. Any good spar var* 
nish may be applied and after 
drying three or four days, the 
work may be hand rubbed with 
rubbing felt to which has been ap- 
plied rubbing oil and powdered 
rottenstone, A final fine rub may 
be given by a dry felt and whiting or silica. 
French polish is more difficult. One takes 
a clean linen rag and makes a pad. To this 
pad a quantity of white shellac and a small 
quantity of oil are applied. Then at once 
to this a certain amount of denatured al- 
cohol is added and the work is rubbed with 
a brisk motion. The quantity of each of 
these ingredients varies with the progress 
of the work and can only be learned by 
experience and observation. Enough oil 
should be used so the pad will glide eas- 
ily; onough alcohol to make the shellac 
liquid without disturbing the layer already 
applied. A waxed finish may bo had by 
applying any good grade of paste wax and 
rubbing it vigorously with a flannel cloth 
to a high polish. 



^Turpentine, or a solution of oxalic acid, 
applied to the tops of enameled letters, on 
glass, and allowed to soak down through 
the cement, will loosen the latter so that 
the letters can be removed from a window 
without any trouble. 
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Jig for Gluing Feathers to Arrows 

Here is a handy jig that was used by one 
archer to glue feathers to his arrows- It is 
a short length of V^-in* dowel rod* which 
is drilled length- 
wise through the 
center to take the 
arrow snugly^ and 
slotted at one end 
to take the feath- 
ers. The slots hold 
the feathers in 
alinement while 
the glue is drying, 
after which the jig 
is slipped of?. To 
prevent the jig from becoming fastened to 
the arrow^ the hole in the dowel is made 
slightly larger at the slotted end. 



■ nuf 



Cork Connects Broken Glass Tubing 

A broken glass tube can be repaired by 
inserting the ends tightly into a hole 
drilled lengthwise 
through a bottle 
cork. The repair 
will be handy for 
glass tubing used 
on chemical appa- 
ratus \vhich would 
have to be re- 
placed if the bro- 
ken part could not 
he repaired. 
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Sturdy Hobby-Horse 

One of the long leaves from a discarded 
auto spring supplies the "action" for this 
hobby-horse. The frame, which consists 
of a length of 2 by 4"in. hardwood slightly 
longer than the leaf, is held on edge by 
fitting it into notches cut in crosspieces. 
Flat-iron stirrups are bolted^ or damped 
to the spring between the saddle and 
horse’s head, and serve as bumpers that 
strike the floor when the rider puts the 
horse into a “gallop.” Pieces of rubber 
hose are slipped over the stirrups to cush- 
ion the bump. The horse’s head is cut from 
plywood and has a 6-m. length of dowel 
rod run through it to serve as handles. 



Rubber Doorstop Used as Sanding Block 



Here is a sand- 
ing block to which 
the paper may be 
attached or re- 
moved in an in- 
stant. Two cuts 
are made at oppo- 
site angles in one 
side of a rubber 
doorstop to receive 
the ends of the 
sandpaper strip, 
which is wrapped 
lengthwise around 
it. The rubber, on 
resuming its original shape when released, 
grips the paper and stretches it to provide 
a smooth sanding surface. 



Just One Key Fits This Lock 



If you are suspicious that there are sup- 
plementary keys to a cylinder lock, here 
is a method of fixing it so that only one 
key will fit it. With a fine coping saw, cut 
your key in half as shown. Cut it at an 
angle so that the pieces will fit together 
only when placed right side up. Then in- 
sert the tip end of the key into the lock 

as far as it will go. 
When the remain- 
ing part of the key 
is inserted into 
the lock it will 
work, but when 
any other key is 
used, the piece in- 
side serves as an 
obstructio n. — - 
William H. Leach^ 
Cleveland, Ohio. 
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Attaching Topmast Dcadeyas 
on Ship Models 




$rnfpf« Method of Att&ching Tupmaut DmadmyvO 



When the lower row of topmast dead- 
eyes rest on the floor of a top, ship-model 
plans usually specify that these are to be 
'stropped with wire^ thus forming a loop 
on the bottom of the deadeye through 
which a thread is attached to lead down- 
ward to a fastening with the lower mast 
shrouds. While this method truly copies 
actual ship practice, a faster method, and 
one that will save some work by eiimiiiat- 
ing the wire strop, consists of seizing the 
deadeye into the looped end of a thread, 
which then is passed down through the 
floor of the top and fastened to the lower 
shrouds*— H. T* Bodkin, Chicago* 



COil paint often has a tendency to wrinkle 
upon exposure to extreme cold, but this 
may be prevented by thoroughly mixing a 
little turpentine with the paint. 



WHAT DO YOU WANT TO MAKE? 

ft it H hoiitr gard-rn choir, midgmt car 4 n o1d-^foMhion*d Mpinning whttt? You utill find futt 
uihat you arc fookirif far amoftg ptJr U?hich fof 3^ contt or iof 



OUTSTANDiNG aUMMOil 

IS-FT. ROWBOAT— €44— Flat botlfrm with 
heavy IranBam for OUthoard niatnr^— 2Sc. 

MIDGET AUTO — 90« t» SCO— Driven by 
«ma11 t^soline engine. Four |>riiit* fur $n00. 

12-IN* BAND S A W*^--a3a— Plywood con»truc- 
tidn. Smooth running and sturdy — 25 <^ , 

CABINET WORKBENCH— aae — 27 lo. wide 
and 7 ft. 10 in. long. Ha* 20 drftW«r« — 2Sc. 

"ZIP," MODEL RACING YACHT— to 
saa — SO-in. length. Four prints — fl.OO. 

LAWN CHAIR — Plain >awed from 
iit. etoch. Easy to itialfe with few loola — Z&c. 




a 11-fL FnrnklT liuniliauE 
jf<ir InrwiTil ot t>uti3iiiiri] ^ItUnr. Hit 
rrtntB. »10 to (LOU 



“WHAT TO MAKE^* 

This 80-page Craftsman's Guide is just 
crammed full of practical information and 
valuable reference data for the home 
workshop. It not only suggests hundreds 
of items that you can make, but also teUs 
where to purchase hard-to-get materials. 

Will be sent postpaid on receipt of 12c. 

POPULAR MECHANICS MAGAZINE, Dept. B.P,E„ 200 E. Ontario St*, Chicago 
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OMOOTH cuts on metal are the 
^ result of a properly ground 
cutting edge and a correct setting 
of the tool with relation to the 
axis of the work. In turning down 
straight cylindrical steel under 1 
in. diameter the cutting tool is set 
exactly on the axis of the slock 
as in Fig. L This position of the 
tool tends to lessen the bending 
strains on work of small diametet 
mounted between centers. On 
heavier materials in steel, bronze 
and cast iron the cutting tool will 
lift the chip more cleanly if it is 
set slightly above the axis. As an example, 
if your stock is 1 to in. in diameter, set 
the cutter approximately Ma in. above the 
center line. On larger diameters the tool 
can be raised proportionally higher; in. 
above the center for each inch of diam- 
eter of the stock. These settings vary, how- 
ever, with the kind of metal and the na- 
ture of the work. To turn down brass of 
any diameter the tool is invariably set on 
the axis of the stock. The same is true 
when you are facing small or large diam- 
eter disks or castings in the chuck or 
mounted on a faceplate. 

It is also important to set the tool holder 
at right angles to the axis, as in Fig. 1, the 
tool being supported in a straight holder 
in this case. Though the straight holder is 
better for certain types of work, machinists 
generally use an angle holder, either right 
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WORK 



or left hand^ particularly for heavy cuts 
w^here there is considerable lateral pres- 
sure on the tool* The angle of the holder 
offsets the tendency of the tool to pull 
sideways under the chip* 

When you require a shoulder cut on 
light work between centers^ it is a good 
practice to run in a siadng cut with the 
cutting-off tool as in Fig. 3, the siting cut 
mode at the limit of the shoulder along 
the length* The several heavier cuts nec- 
essary to remove the surplus stock to the 
required diameter can then be run up to 
the sizing cut with a tool ground and set 
as in Fig. 2* This method leaves a very 
smooth surface that requires little csttra 
finishing and avoids any possibility of un- 
dercutting either at the shoulder or along 
the length as the cut is progressing. Pig* 3 
shows tlie setting of the cutting-off tool. 
The only precaution to be taken in setting 
the cutting-off tool is to see that it is set 
exactly at right angles with the axis of the 
work. If it is set even slightly out of Kne 
it is likely to bind and break m a deep cut. 
To assure safety about the metal lathe it 
is necessary that the operator take every 
precaution against breakage* 

Fig* 4 shows the operation of facing work 
in the chuck* You have probably noticed 
that there is considerable slack between 
the tool holder and the opening in the tool 
post. It is important in certain operations^ 
of which this is an example^ that the slack 



CHIXIK 



cutting TOOL AND HOLCEtt 
CRO&SFEED ' 

@ 



be taken up when the tool is set. Note that 
when the tool holder is placed in the slot 
it is turned so that it bears against opposite 
sides of the slot, which is indicated with 
dotted lineSt and the tool -post screw is 
then tightened with the holder in this po- 
sition* This prevents the tool holder from 
slipping sidewise on the rocker and draw- 
ing into the work. With the tool set in 
this position^ it would be necessary that 
the strain be great enough to move the 
whole tool-post assembly. 

The same rule for setting the cutter on 
the center line holds when cutting threads 
with a special threading tool as shown in 
Figs. 5 and 6. The threading stop, Fig. 7, 
is handy when cutting threads on a small 
lathe as it provides a means of accurately 
setting the tool for depth at each pass 
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along the work from the first light 
scaring, as in Fig. 8, to the ftnal fin- 
ish cut to complete the thread* The 
principal reason for failure in cut- 
ting threads is an improper setting 
and the attempt to cut far too deep 
at each pass of the tool along the 
work* The danger of irreparable 
damage to the thread Lg during the 
last two or three cuts just before 
the thread is brought to its final 
form* Make sure before the thread 
is started that the tool -post screw 
is drawn dovvn tight so lhal the 



holder cannot shift out of position. Be 
sure also that the cutter is set e?tactly at 
right angles to the work and on the hori- 
zontal center line* 

Fig. 9 details several common methods 
of setting a boring tool of the conventional 
type* The details require Utile comment 
as they clearly show the generally accept- 
ed practice. However, no infallible rule 
covers the setting of the boring tool even 
on the common types of work. It often 
happens that the tool will show a tendency 
to chatter, which is most difficult to over- 
come* Should this happen* first check the 
holder for alinement, change the setting 
or the depth of cut sUglvtly, change from 
the power feed to hand feed if you have 
been using the former and make sure that 
the cutter and the bar are tight in the 



holder. Occasionally a stubborn chatter 
can be oUminated by setting the tool from 
a vertical to a horizontal position and ad- 
justing the cutting point slightly above or 
below the horizontal center line* Also a 
washer of paper or thin leather placed un- 
der the tool-post ring will sometimes cor- 
rect the trouble, When cutting internal 
threads the threading tool is held in the 
bar in the same manner as the boring tool, 
but must be set horizontally in order to 
obtain the necessary close adjustment for 
depth* Always keep the tools and cutters 
ground and honed sharp* If you do not 
ordinarily wear glasses* it is good practice 
to put on a pair of industrial goggles w^hen 
you work around your lathe. The goggles 
are not uncomfortable to wear and they 
may save your eyes from a flying chip of 
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metal« Another care one should observe in 
setting lathe tools is to avoid drawing the 
setscrews and bolts on the carriage and 
tool post too tightly. The tool- post screw, 



particularly, Tnust be lightened and loos- 
ened many times in the course of a single 
job. If undue pressure is used on the 
wrench, looseness and inaccuracy are like- 
ly to result. Tighten the screw just suffi- 
ciently to keep the cutting-tool holder 
firmly in place* 



Centering Eccentric Shafts 

Here is one of the best methods I have 
found for centering a shaft eccentrically 
in a milling machine, especially where the 
limits are critical. The shaft is held in a 
universal vise and, after centering one end, 
a dial indicator, which is set up as shown, 




o/ C€nt*rfng Shaftt £cctr\tricofly 4fl d 
ing Machint Id A»ur« Accuracy 



is adjusted until the indicator reads Kero, 
after which the other end is centered. 
Now, the table is moved the distance E, 
which is equal to the eccentricity of the 
shaft, and the above process is repeated. 
— Uharles Kugler, Philadelphia, Pa, 



Saving Straw That Is Harvested 
with Combine Thresher 

Saving straw at a low cost is an impor- 
tant problem on many farms where com- 
bine harvesters are used. For stacking 
outdoors, many pick up the straw wind- 
rowed by the combine with a buck rake, 
and then stack it with a grapple fork. An- 
other good way of stacking or putting the 
straw into a bam, is to load the windrow 
with a bay-loader onto a basket rack, us- 
ing slings to unload the rack, one being 
used on the bottom of the rack and the 
other about halfway up the load. Hitching 
a wagon or trailer behind the combine, 
and blowing the straw directly into the 
rack takes less labor and saves the chaff. 
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Portable Hat and Coat Rack Folds for Storage 




^ bolts 
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Folding flat so that it can bo 
stored or transported on the run- 
ning board of a car, this rack will 
accommodate about one hundred 
coats and hats. It Is intended for 
temporary use in club roomSi 
meeting halls and similar places 
where cloak rooms are not avail- 
able» and w*here some convenient 
rack for holding garments must 
be provided. Also, the rack serves 
nicely w'hen the capacity of cloak 
rooms is overtaxed by large 
crowds. To get the necessary 
strength, in addition to compact- 
ness, it is best to use hardwood for 
the rack, although the upper part, 
which consists of 1 by 2-in, strips, 
can be made of pine or other soft 
wood, as there is very little strain 
here. Two folding X- braces serve 
as legs to support the rack, while 
lengths of pipe between the braces 
hold coat hangers. For additional 
strength when the rack is heavily 
loaded, a single leg supports it in 
the center* The leg is bolted to a horizon* 
tal crosspiece, which is pivoted to one of 
the pipes and notched at the free end to 
slip over the other as indicated. In use, 






iron rods, with hooks bent on the ends^ are 
slipped over the pipes running along each 
side of the rack to prevent it from collaps- 
ing.— Frank Beatty, Chicago, 



Vacuum Cups Increase Prominence of Advertising Signs 
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To increase the prominence of his spe- 
cial-day advertising signs so that they 
attract attention to the public readily, a 
hardware dealer displays them above the 
sidcw'alk by suspending them from the 
handles of rubbe r^ vacuum .cups^ which he 
sticks to the store windows. When mois- 
tened with a UUle glycerine and pressed 
against the window, these cups adhere to 
the glass indefinitely. Posters and pen- 
nantis are attached as indicated. 



Starting a Nut on Marred Threads 

When it is necessary to cut off part of 



the threaded end of a long bolt, first drive 
a nut up to the end of the threads. Then, 
saw off the end and unscrew the nut. This 
will remove the burrs where the threads 
were cut so that a nut can be started. 
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Auxiliary Handle Improves Masons' 
Mortar Hoe 



AdjuMtabU Handlt Mukct Mcrtar Hos Eaty to Vto 
aufJ fttliwtfrs WriMt Strain 

To relieve hand and wrist strain, when 
using a mortar- mixing hoe for long peri- 
ods of time, one mason uses an auxiliary 
handle, which can be attached or removed 
in a moment. The extra handle consists of 
a pipe tee large enough to slip over the 
hoe handle, and a nipple which is threaded 
so that it may be turned into the tee to 
engage the wood. The extra handle is eas- 
ily adjusted to suit. 



EIxtra Cutting Tools Kept Handy 
on Tool Holder 

To keep his cutting tools handy, one 
lathe operator attached them to the tool 
holder ss shown in the detail, A thumb- 



Catling Taalm Ar* Alufftyt at Hand Whtn Ctamptd 
to tho End of thw Latflo Toot Hoidtr 



screw at the rear end of the improvised 
holder clamps the tools in place. It is loos- 
ened slightly when one of them is to be 
removed or replaced. — Peter L. Budwiti, 
Meriden, Conn. 



Slotting Pins in a Lathe 

In a small shop where there was no mill- 
ing machine, this jig wa^ used in a lathe 
to slot the ends of a number of steel pins. 
It is a piece of round steel having four 
equally spaced slots cut to a depth equal 
to a little more than one-half the length 
of the pins, and jjust wide enough to take 



Jig Mod* Vp to Slot tht End* of a Number of Stetl 
Pin* Yn a Eathm 



them snugly. The pins are held tightly in 
the slots by means of disks A, which are 
bolted in place as shown. 



Jig for Sharpening Chisels 

Difficulty of maintaining the correct 
bevel, when sharpening wood-cutting and 
turning tools, can be eliminated by using 
this simple jig, 
which is especially 
useful with round- 
nose gouges. It is 
a block of wood 
with a hole drilled 
through it at an 
angle as sliown. In 
use, both block and 
chisel are moved 
over the surface of 
the stone. 
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Hinged Tool Box Used as Sawhorse 
by Repairman 




Hinfmd Toot B€tX Ufith Short Ext^ntion* at On^ E-ftd 
S«ri/«s aa Sawharae on Odd /impair laba 



Carpenters, who do screen or storm- 
window fitting and similar work away 
from the shop, are frequently inconven- 
ienced by lack of a sawhorse. If a stout 
folding tool box is made, as shown, it may 
be opened on the job and used as a prac- 
tical substitute for the purpose. 

Drilling in a Lathe 

The practice of using large drills in the 
taiistock of a lathe is not only a tiresome 




Drillw Hrld in Bioch an Carriagm to Acoid Damaging 
Taiittock When Drilling in a Lathe 



job, but should the drill shank turn in the 
taiistock and score the hole, its center will 
be out of line with the hve center in the 
headstock. To avoid this damage, work- 
men in one shop use the block shown, 
which is mounted on the compound rest, 
thus allowing the lead screw to be used to 
feed the drill to the work. In addition to 
the safety factor, use of the power feed 
Was found to increase production. The 
block is held on the compound rest by 
bolts, and a tongue, machined on one side 
to fit in the T-alot* keeps it from turning. 
Drills are held in a tapered hole which is 
bored horizontally near the outer end* 
This hole is made to take the largest drill, 
reducing collets being used to accommo- 
date smaller drills in the block. 



Auxiliary Frame Makes Micrometer 
Easy to Read 

When work that is finished to close lim- 
its is checked with a micrometer, the op- 
erator usually notes only the vernier lines 




Auxiliary Frame an Mierommter fiiaSfea Dmmr fo 
Hoid Inmtrameat ta Vr«up Yemimr Linte 



of the instrument with an occasional ref- 
erence to the thousandths reading. As a 
micrometer is not so handy when the 
vernier lines are watched exekisively, be- 
cause these lines are at right angles to the 
thousandths reading, the user must bend 
his wrist sharply each time to bring the 
lines into view. To eliminate this trouble, 
a mechanic made an auxiliary frame from 
a piece of hard fiber and slipped it on the 
micrometer at right angles to the frame as 
shown. This permits the tool to be held 
just as comfortably as the regular frame, 
and the vernier lines are in full view. 
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Illuminated Tanks Improve Display of Fish 




One shopkeeper who 
specializes in raising and 
selling fish, increases 
the effectiveness of the 
display by illuminating 
the aquariums, show- 
case lamps being ar- 
ranged in the space be- 
tween them. The lamps 
are concealed with at- 
tractively finished 
wooden frames set in 
front of the tanks* In 
order to reduce the cost 
of raising tropical fish, 
he circulates the water 
by means of a small ro- 
tary pump, driven with 
a Vhi-hp* electric motor. 

This was found much 
more economical than 
constantly drawing wa- 
ter from the city mains- 
As a side line, which proved to be profit- 
able, he sells aquarium scrapers, which are 
made by attaching old one-edge razor 
blades to suitable handles* The blades ^are 
brazed to 10-in, lengths of Vi-in. iron rods, 



Stotn*<l IVooJ Framem S*t in Fra/tt in Smail Storm Impratrm 

thii G^nmfat Af>pt^rnnct Cancmal Lampm Thtct tUuminatm Fith 



which are fitted with wood handles* In 
brazing the rods to the blades, care must 
be taken to get the latter at a slight angle 
to the rods so that the scraper can be used 
conveniently; 



Rack Protects Your Canoe against Theft at Summer Camp 




LOOSE FIT 



With ThiM Jtuckt Which /i Madm a/ Pipe anif Fittings, Vau Can Lock 
Yout Canp^B Safely nt CarFtiD 



At summer cditages, 
camps or boating clubs, 
this rack will help protect 
the canoes against theft* 
It can be attached to the 
side of cottage, garage or 
boathouse* The rack con- 
sists of two lengths of 
pipe bent to a large U- 
shape, the ends being fit- 
ted w'ith tees* These take 
lengths of pipe, the Upper 
ends being fitted with 
tees while the lower ends 
are flattened and drilled 
for padlocks as shown. 
The U-shaped pieces must 
be of a size to take the 
bow and stern of the ca- 
noe, yet small enough to 
prevent the wnder amid- 
ships section from being 
pulled through them* 









HfJfO ^ 















final performance of an electromagnet will 
vary slightly from the figured value be- 
cause it is not possible to look at iron and 
tell exactly how effective it will be* To 
make the work as accurate as poasihle, 
values for four grades of iron will be given. 

Zlj'reci-Currem Majfnefs 

Although the general principles Eire the 
same for a,c* or d.c, magnets^ we will start 
with the d.c. types, a number of which are 
illustrated in Fig, 1, In order to illustrate 
the method of design, wc will show how to 
make a magneti c door lateb Jigs. 2 and 3. 
In this la tch“tile'"Bml stroke need only be 
V 4 in. For long strokes, simple electro- 
magnets are very inefficient. The first 
thing to do is to get a coil spring to hold 
the latch closed so that its tension can be 
tested. In the case illustrated it was found 
that a pressure of 25 lbs. was required to 
compress it ^4 in. Now, as there will be 
considerable friction in operating the latch, 
it is advisable to design the magnet so that 
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By C. A. CROWLEY 



\/OU can design and build electromag- 
nets for almost any purpose without 
becoming involved in the difficulties of 
complicated mathematics. In this article 
we have brought the subject down to a 
few simple rules, which, if followed care- 



fully, will give results that are entirely 
salisfactor>^ 

However, like any other piece of elec- 
trical apparatus in which iron is used, the 



it will exert a pull of about 50 lbs. 

The latch can be forged conveniently 
from WTought iron so we will make our 
magnet core and frame from the same ma- 
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terial. Consulting Fig, 4 we find from 
the flag B, labeled "*wrouglit iron,’* 
that the cro!;s- sectional area of the 
core is found by dividing the puU re- 
quired, or 50 lbs. in our by 153. 
Performing the division we get .327 
sq. in. It is convenient to use iron 
rod of standard diameter for the core, 
so we will select a size of rod which 
has tJie nearest area over this re- 
quired value. Accordingly, we will 
use %-in. rod for the core. Next we 
will again refer to flag B, labeled 
^^wrought iron” in Fig. 4^ and figure 
the number of ampere turns which 
we will need to give our ntagnet the 
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squired. Here we find that the 
umber of ampere turns required to mag- 

>e f u™" “ '“y multiplying tL 

length of ^e magnet core by 137. Am^re 

^ number of amperes flow- 
mg through a coU by the number of turns 
of w.re m the coil. A coil, which pasSs 
10 amperes and has 50 turns of wire has 
Iv j*"™,®®’ “500 ampere turns. SimiJar- 

passing 2 amperes has 2 times 250 or 500 

mj.hTT applying the for- 

mula to ascertain the number of ampere 

turns required, we will have to assume 
some reasonable value for the lengtW 
the coil and mon parts. A good rule to fol- 

tod will be wound to a depth of % j„. 
j^is means ^at the outside diameter of 
coil wiD be 214 in. Multiplying % m. 
by 6 gives 4% as the length of the coil, 

=h tit the iron core 

should be cut to a length of 4% in. Eefcr- 

magnetic latch 
^own m Fig. 3, we can readily add up the 
tot^ length of the iron core. The length 
of the dotted lines represents the length 
we will have to measure. In other words 
we must find out how far the magnetism’ 
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must travel through iron* This totals 14 H 
in. Multiplying this by 137^ as indicated in 
Fig* 4, under “wrought iron/' get 1*953 
ampere turns. In addition^ we must add a 
number of ampere turns to take care of 
the stroke. This amount is found by mul- 
tiplying the length of the stroke^ or in** 
by the number shown opposite ‘^wrought 
iron” under the flag E. Multiplying this 
number, or 33,880, by V 4 in. we get 8,320 
as the number of ampere turns to 
be added. Adding 1,953 to 8,220 
we get 10,173 as the total number 
of ampere turns required for the 
coiL This same procedure may be 
used for any d.c, magnet. In all 
cases the total length of the iron 
through which the magnetism 
must pass to make a complete cir^ 
cle, must be measured. In case a 
core is used which does not have 
a return path for the magnetism, 
only the core length and length of 
stroke are considered in figuring 
the ampere turns required for 
magnets having short strokes. For 
long strokes, solenoids or plunger magnets 
should be used. Construction of solenoids 
will he explamed completely in another 
article entirely devoted to this subject. 

Next ive figure the size of wire required 
to wind the coil. Fig, 6 show*s a simple rule 
for doing this. After figuring the average 
perimeter, which, according to the rule, is 
6.28 times the core diameter, or in this 
case 4.71, we can then determine the wire 
size to use. If the coil is to be operated on 
110 volts d.c* we first multiply this volt- 
age, or 110, by 12,000, which gives us 
1,330,000. Next we multiply the total num- 
ber of ampere turns found as above, or 
10,173, by the average perimeter, which 
we have just figured, or by 4.71, which 
gives us 47,915. Then we divide this num- 
ber into 1,320,000, which gives us 27.55 
ohms as the resistance of 1,000 feet of the 
size wire we need* Referring to the wire 
table, we find that this resistance corre- 
sponds to a size of wire between Nos* 23 
and 24. We may choose either of these* 
The larger, or No. 23 wire, will increase 
the strength of the magnet slightly and 
cause it to become somewhat hotter; how- 
ever, as this magnet is to be used inter- 
mittently, No. 23 wire may be used with- 
out danger of overheating. In winding the 



lTI.T«mP INTO _ 




coil figured by these methods, it is not 
necessary to count the turns of wire, as 
the selected size of wire will produce the 
correct number of ampere turns regardless 
of the exact number of turns wound* 
Changing either the voltage or the coil di- 
ameter will prevent the coil from perform- 
ing as it should. The coil may be in- 
creased in length or shortened without 
changing the number of ampere turns or 
strength. If the coil is shortened it will 
run hot and if it is lengthened it will run 
cooler and consume less current but will 
deliver the same pull. Washers of suit- 
able size to slip over the core lightly as in 
Fig. 5, should be made from bakelite or 
fiber. The outside diameter of the wash- 
ers should be slightly over the outside di- 
ameter of the coil* With the end washers 
in place, the iron core between them is 
covered with two or three layers of heavy 
brown paper. This should be held in place 
with shellac, which also improves the in- 
sulating quality* One layer of paper should 
be placed between every two or three lay- 
ers of wire for added insulation* Wire with 
any type of insulation may be used with- 
out changing the ampere turns in the coil. 
When the coil is finished, it is a good idea 
to coat it with shellac as shown in Fig. 14. 
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Fig» 7 shows a simple design lor a lift- 
ing magnet. The frame for this type of 
magnSt may be built from a pipe cap. 
The core is turned from a piece of cast 
iron or steeL The number of ampere 
turns required for a magnet of this type 
is figured exactly as explained above 
except that no allowance is made for 
stroke^ Other special types of magnets 
may be worked out by similar methods. 
It must be remembered that enclosed 
windings or short coils tend to pull 
more amperes and therefore get hotter 
than long-exposed coils that can radi" 
ate their heat. Magnets used to operate 
systems of levers must be designed to al- 
low for the variation in pull required due 
to ths lever system. Some simple method.*! 
of figuring the puli required of lever mag- 
nets are given in the three details which 
are shown below Fig. 7* 



Alternatin^-Cuirtm M&gnsts 



Alternating-current electromagnets may 
be designed for many purposes if care is 
taken to design the metal parts so that the 
iron makes a complete circuit around the 
coil when the magnet arm is closed. Plain 
magnets without a return" path for the 
magnetism are not satisfactory for a.c. The 
cores for a.c. magnets must be built up 
from sheets of steel the same as the core 
of a transformer. Fig, 9 shows a number 
□f a,c, magnets. Silicon steel or stovepipe 
iron, lightly assembled by means of stove 
bolts, as shown in Figs. 8 and 10, may be 
used for the cores of this type of magnet. 
The moving part, or clapper as it is called, 
may be made from solid metal if it is small, 
but the core upon which the coil is wound 
must be built up from laminations as 
shown? other^vise trouble w'ill be experi- 
enced from excessive heating* 

To make clear the application of simpli- 
fied methods for designing a.c, magnets, 
we will construct an a.c. magnet suitable 
for closing dineleetri cal s witch. Magnets 
that are arranged tocIoSe~6r' open elec- 
trical switches are cal led relays . Inasmuch 
as the care from an old t ransform er is usu- 
ally available we will use one of these for 
our magnet. A sketch of the core together 
with the mechanical arrangement is shown 
In Figs. 12 and 13. From the sketch we can 
see that the length of the iron face that 
will be effective in giving pull to the mag- 
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net is divided into three parts. The 
outside legs ere % in, wide and 
the center leg is ¥4 in. long. Add- 
ing these together gives VA in. as 
the total length of the effective 
puDing surface. Multiplying this 
length by the thickness of the 
core^ or in.» we get % sq. in. 
as the crosS"Sectional area 'of the 
core that is effective in giving pull 
to the magnet. For a.c. magnets 
it is safe to hgure that each square 
inch of pull surface will produce a 
pull of 83 lbs. The pull of our 
magnet will therefore be % mul- 
tiplied by 88 or 66 lbs. As this 
value is ample for our purposes 
we will use the core as it is. The 
number of turns of wire required 
for the coil will depend upon the 
voltage to be used and upon the 
frequency or cycles of our current 
supply. If our magnet is to be 
operated on 110^ volts, 60 cycles, 
a.c,, we see from Fig. 15 that the 
turns are figured by multiplying 
the voltage by 4,7 and then divid** 
ing this answer by the cross- 
sectional arcff of the core. The 
cross-sectional area of the core in 
this case is the cross-sectional 
area of the leg upon which the 
coil is wound. Referring to Fig, 12 
we see that this leg is % in. wide 
and in. thick* Multiplying these 
together gives us % or ,375 sq. in. 
as the cross-sectional area. Then 
the turns are found by multiply- 
ing the voltage, or 110 by 4,7 
which gives us 517^ and then di- 
viding this number by the cross- 
sectional area, or .375, which 
gives us 1,352 as the re- T 
quired number of turns, I 

The method of figuring the ) 

wire size is also indicated in | 
Fig, 15, Applying this rule, I j 
we first measure the length I I 
of the shortest path through I | 
which the magnetism must j I 
pass. This is indicated by | I 
dotted lines in Fig, 12, and / I 
totals 4"?^ or 4.ST5 in, Ap- I I 
plying the rule for wire size, 
we first multiply 4.875 times 
50,CK)0, which gives us 243^- 
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what is termed a ^^shading coil/* which is 
simply a turn of very heavy copper wire 
Wound into a slot in the core as shown in 
Fig. 16. Either of the methods shown is 
effective. For the magnet just described a 
piece of No, 8 or larger copper wire should 
be used* The ends should be carefully 
lapped together and soldered as show'n in 
Fig. 11, Care must be taken to completely 
sweat the splice togetheCj otherwise it will 
not be efTective. 

Tliese methods for designing magnets 
may be applied to almost any kind of 
problem. In doing this kind of work it is 
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750, Dividing this number by the turns, or 
by 1*352, gives us 130 circular mils as the 
wire size required. Referring to the wire 
table, we find that this falls between Koa, 
27 and 28. As we do not require the full 
power of the magnet for operating the re- 
lay* we wdll select the smaller wire size, 
or No, 28, The cod may be wound on a 
form and installed on the core by the same 
methods as are used in transformer con- 
struction. Before the coils are fitted over 
the cores, the latter are covered with in- 
sulating paper. 

Alternating-current magnets tend to 
hum badly unless they are equipped with 




SNACFNISCQ1L TO STOP HUM IN A ,C, MAGNETS 

best practice to figure out the design you 
need and then make minor variations by 
experimenting until you get exactly what 
you want. 
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Old Auto Generator Used as Battery Charger 






In small shop‘s and garages where 
there is occasional need of a bat- 
tery charger, one may be made inexpen- 
sively from a ^ 4 ^hp* electric motor and an 
old <i-volt auto generator. Tlie motor and 
generator are mounled on a base so that 
their shafts are in perfect alinement They 
are coupled together by means of a short 
length of garden hose, as shown in the 
lower right-hand detail. The generator 
shouM be wired to the battery through a 
switch, and the electrical cut-out of the 
generator is retained to prevent discharg- 
ing the battery should the motor happen 
to stop. An ammeter wired in series with 
the battery, will show the charging rate. 
This should not exceed 10 amps, at the be- 
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ginning of the charge^ and should be re- 
duced gradually to 2 amps, as the battery 
becomes charged. As most auto generators 
can be set to produce at least 20 amps, two 
or three 6- volt batteries, wired in parallel, 
may be charged at the same time. 



Gummed Paper Tape to Keep Small Packages in Order 



To keep small packages of screws, brads, 
tacks, etc., from becoming mixed on his 
shelves, a hardware merchant uses the fol- 
lowing novel method: Packages contain- 
ing one size of screws are laid end to end 
for the depth of the shelf, and are held to- 
gether with a strip of gummed paper tape, 
which is fastened to the top side of each 
row. When needed, the lop row is simply 
pulled forward and a package tom off. — - 
Wayne C. Leckey, Aurora, 111. 



To Grow Beautiful Roses 

Among the precautions to he observed 
in the successful growing of roses, perhaps 
the least heeded is the necessity of adding 
iron to the soiL A handful of iron shav- 
ings, buried around the roots of a rose 
bush, will rapidly rust and the iron will 
then be available as plant food. 
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Pipe Sland Holds Differential 




Stand of Ptp« and Fittings ffoids Difftrsntinl tor 
ftivtting tht Gear in Place 



Riveting a ring gear to the differential 
case is usually a two-^man job, but with 
the use of this adjustable stand, one man 
can handle the job easily. With a few odds 
and ends of scrap pipe, a good stand may 
be made. The vertical pipe should be 2 in. 
in diameter and 2 ft. long. The arms are of 
1^/S-in. pipe* with an elbow and a 2-in. 
nipple on the end to hold wooden cones, 
which fit into the differential as shoWn. 
These cones are the type used in rolls of 
wrapping paper to mount them in a rack, 
and may be had at most grocery or dry- 
goods stores. 



Eliminating Brake Chatter 

Some car owners who have had the 
brakes chatter, have effectively eliminated 
this trouble by installing V4-in. bolts in 




7*iud Id^at That Have Been FoundT Helpful By 
Owners iJt Eliminating Brake Chatter 



the brake shoes, as shown in the upper 
detail, so that the heads contact the brake 
carrier plates. The bolts should have a 
nut on each side of the brake -shoe web. 
This prevents tipping of the shoes w'hen 
the brakes are applied. Other owners w'ho 
have cars on which the brake shoes arc 
controlled by a wedge, as shown in the 
lower detail, have eliminated chatter by 
filing about Vw in. of the metal froip the 
front side of the anchor bolt. This filing 
gives the bolt a slight horizontal motion 
so that the assembly is self-centering. 



Adjustable Support Aids in Replacing 
Crankcase on Car Motor 

The usual difficult job of replacing a 
crankcase single-handed is greatly simpli- 
fied with this adjustable support, which is 
made from an old valve and a length of 
pipe. A cap on the upper end of the pipe 
is drilled for the valve stem and is tapped 
at one side through the pipe for a thumb- 




screw, after which the assembly is mount- 
ed on a wood base by means of a floor 
flange. In use, the valve, which has a 
spring under the head, is pushed do%vn to 
compress the spring where it is held with 
the thumbscrew. The tool is slid under the 
motor and the valve released to hold the 
crankcase in place until the screws can be 
started. Small blocks placed under the 
base will adjust the tool for height. 



€To wear down new brake linings that 
have a tendency to grab, drive the car a 
block or two with the brakes applied to 
w'ear down the high spots. 
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Rubber Gasket Destroys Reflectors 
in Auto Headlamps 

Rubber should not be used as a gasket 
between the lens and reflector in an auto 
headlamp because the rubber contains 
sulphur. Decomposition of the rubber re- 
leases enough sulphurous acid to quickly 
destroy the finest silvered reflector. Head- 
lamp gaskets should be made of small cot- 
ton rope laid carefully in. the groove at the 
outer edge of the reflector. If a groove is 
not provided for this purpose, cork of the 
proper thickness should be used. 



To Determine Whether Coil Spring 
Is Right or Left Hand 

On page 959 of our Junc^ 1935^ issue the 
information on how to tell whether a coil 
spring is right or left was incorrectly 
given. On torsion springs^ it is very im- 
portant that the direction of loading the 
spring is the same as the direction in which 
the wire was wound. The coils of a right- 
hand spring lie in the same direction as a 
right-hand screw; those of a left-hand 
spring can be similarly compared to a 
left-hand screw. Determining this is a 
simple matter by looking at the end of the 
spring. On a right-hand spring, the end 
of the coil points in the same direction as 
the bent index finger of your right hand, 
as shown in the illustration. On a left- 
hand spring, the end of the coil will point 
in the same direction as the bent index 
finger of the left hand^ 
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Tight Hub Cap by Tying Frttf End of 

Wrtnfh to Body and Storting Motor 



Removing Tight Hub Cap front Rear 
Wheel on Truck 

I recently saw a driver remove a very 
tight hub cap from the rear wheel of his 
truck as sho\Mi, He first put the wrench 
on the cap and ran a rope from the free 
end of the wrench to the truck body. Then 
he jacked up the rear wheel and started 
the motor, putting it in low gear to loosen 
the right rear hub cap. The arrangement 
is just reversed for the left side. — Theo- 
dore Zeitz, Cleveland, Ohio, 



Applying Pressure to Valve 
Reseating Tool 

I have found an old ice pick handy for 
applying pressure to a valve reseating tool, 
as it is difficult to get the right pressure on 
the tool by push- 
ing down on the 
short handle pro- 
vided. The end of 
the tool shank 
usually has a cen- 
ter mark in which 
the point of the 
ice pick can be 
held with one 
hand, while the 
handle of the re- 
seating tool is turned with the other one. 
' — E. T. Gunderson, Jr., Humboldt, la, 

CA piece of sheepskin with the raw wool 
on it makes a good windshield wiper that 
will keep the glass clear of frost and dew. 
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Air Circulated through Tub* arou^^ Ice Is 

Packed JLoufvrf Ftnipei'iiture inrirfa Truck and Pro- 
tects Perishable Freight on Long Hauls 



Inexpensive Truck Refrigerator 

Used by a large trucking company to 
protect perishable freight over a 4 00- mile 
hauh this inexpensive cooler operates at a 
cost of approximately five dollars for the 
entire trip* It is claimed that the cooler 
will keep the temperature inside of the 
truck at least 18*^ below the outside tetn- 
porature. The cooler is a large barrel 
filled with cracked ice, which is packed 
around a U-sbaped sheet-metal pipe» At 
the upper end of this, an electric fan is 
mounted to draw air through the pipe and 
distribute it through the truck. The fan is 
operated from the truck battery. 



Replacing Ring Gear on Flywheel 

To save time in replacing flywheel ring 
gears on Essex cars, first remove the 
transmission bell housing and then break 
off the old gear with a hammer and chisel. 
Heat the new gear and slip it over the fly- 
wheel. With this method, it is not neces- 
sary to remove the flywheel or clutch. 



The Next Issue 

A DROP-LEAF TABLE BY DUNCAN PHYFE 

Copy of historical masterpiece owned by the Metropohtan Museum of Art. 
The original is considered one of the finest works of this master cabinetmaker. 
Table has concave feet^ ornamented with distinctive Phyfe leaf carving. 

DESIGNING A SOLENOID FOR EVERY PURPOSE 

Tells you how to build a solenoid for almost any job. Practical information 
without complicated mathematics to figure size of core, wire, turns, etc. 

METAL FINISHING IN YOUR HOME SHOP 

Important shop practice of producing attractive finishes. Textures achieved 
largely by mechanical treatment. Also chemical treatments for colored effects. 

EXPERIMENTS WITH AMMONIA 

Practical experiments showing how ammonia U used in cleaners, polishes, 
insecticides, etc. Gives formulas to develop products for specific purposes. 

SMART LAMP BASES 

Stunning lamp bases of elegant, modem design that will go well with furni- 
ture of any kind and will also help materially to dress up your living room. 
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when you ride a'35 

Harley-Davidson 



\ OU viiCiition tile arouod! hen you piior 
a Harley- Davidson, Evenings afier work you spin 
out into (he country^ ta seas idc or distant lake. Week- 
ends you tour to other states or far away cities and points 
of interest — you see the country* Then there are club runs, pic- 
nics, tours, race meets, hillclimbs- You Join hundreds of happy 
knights of the open i^iad, all On pleasure bent , , , There is spore 
and thrilt in every mile you ride a Hatley-Davtdsoji. Best of all you 
cover the roads at a mere fraction of the cost of running a car , * * 
Don't wait any longer see your nearest Harley-Davidson ^ 



dealer NOW! Ask him for a Free Ride — lei him e* 
plain his Easy Pay Plans — and send in this coupon. 



Harley-Davidson 









VP*® 






TFhen ti7ritfnf,r to advrrtiaers please mentt(7n Papwf#ir .Werltunir# 
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THE NEW METAL TUBE , . , 

A DEVELOPMENT SO IMPORTANT 
THAT A COMPLETELY NEW 
RADIO HAS BEEN BUILT AROUND IT 



I N RADIO TUBESf g.la££ 

gives way to steel ... to new 
metal tubes* - » ,creacc<i m the 
General Electric "House of 
Magic." 

Tubes so Superior that they 
need be only half the size of 
glass tubes . . ^ inspiring the 
making of a completely new 
receiver — the 1936 General 
Electric Radiol 

Pft^ises suppressfii* * « 
briliiancg 

7^ fir ntui tuhfs fiattf ji- 

Uncfd forever the onnoying 
trockif caused by "jAiVfifing 
cans" ^suhdued the microphon iV 



Fori V3^4,Gao0r{tl EloetriCDf^ 
Fart, In oi^ditiaii loth* new 
m*1ol tubatf thaie nolohly 
naw faaturet that k«ap tke 
ivl at "^cencQrt pitch 

fi-E PermHliritr 
.Sfrtify-ni>5 

(j'K Mtnbilizvit Dynamic 
ffp^dlruf 

t;-K TuninA HaiTtls f«r 
rru.'>CicL and fnTetliln hmi|d~ 
L'darlnflL — nJus o\t4.miJiKl 
liTllR'H ilnt; lllld ulmishnrt' 
wave hands 

(>-E Lo-nurr fium]>ciiiia- 
tlon 

V.-K .NnlAu-Ccmirul 
fj'E t(lfl.h-mid Lnw'Sp<L!i,>4l 
Stu lion- Find ur 
C-fe SHil(mi-rntr TunUi(i‘ 
Sea lir 

C-F. Pn-clAinn-tunlnn 
Inillcutiw 

Ci’E Sh:id<twvh;ifid Tuner 



tutang that clouds teeeftion. 

And these s tu rdy metal tti bes 
arc etiduringly strong » , . giv- 
i ng you pe rfortn an ce in varta bly 
brilliant throughout along and 
active llfet 

i4 ra^i'0 almayi ai **Conccrt 
Fiuh" 

Sensational as it isi the metal 
rube is but one of several great 
G-E Radio features. 

There's a finer* more stable 
Speaker — sired in the ^'Housc 
oF Magic". . , a speaker so su- 
premely sensitive that speech 
and music now come to you 
clear, mirror-true. 

And thcre^s the new and 
amazing Perm a liner, seal- 
ing out those twin enemies 
of distant recepiion — mois^ 
ture and dirt. Keeping the 
set at “concert pitch" over 
a long and brilliant career. 

A iensinet out of 
Arabian Sights^* 

In the heart of this new 
G-E Radio, yoti*]] also find 
the Sentry Box , , . control- 
ling as many as five sepa- 
rate broadcasting bands... 
housing the most alert 
w'atLhman in all the world! 




NEW METAL TU8 ES.,, 
•ihmII, efBcient, lonlf^livcd . . . dc- 
nined to meet modem hrcMd* 
otilLnl cDnditioni, ihort-wave 
mid lattri.-wivf ^Utf. 



A thousan d and one rad io w aves 
rush in upon him. ..all demand- 
ing cnirance. Bui lie permits 
only one wave to pass — the 
wave to which you are dialed 1 

Set itt Hear it I Make 
iCompatiiOHs f 

Because of these features, the 
Pfew 1936 Gen era 1 El ectric 
Radio gives not only a new 
brilliance of performance,, 
buta lasting brilliance thatthe 
years cannot dim. 

ft is now on display at your 
nearest G-E Radio Dealer's^ 
in table models and consoles, 
priced from £34.50 up. 

(prices slightly higher in West, 
Mid-W est and South. Subject 
CO change without notice-) 



radio tubei, invented and perfected by 
General Electric^ are made for Cenerai Electric 
by the MCA Mfg. Co, Complete receivers maa- 
nfactured by General Etectrie at BridgeportfConn* 



The new 1936 GENERAL 



T^hCJi tc?riMn<7 to advertiaer^ pleftsc mcrritioii PoprtJrtr 3f 
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...a new Radio Miracle / 




ELECTRIC RADIO 



M A K1 NG MUStC CO.St R OUT OF A GAS- PIPE] An carl)* ncp la a twn-ytnr 

tcArch fur a praccScal and cScieut metal radio tube — candurtpcl in I he General 
Elecl/if IlouiF ofMaltc/'^ A acareh that made U^e of h nrwly created alluy^i 
Peraico » , « that UliltiiEd an in|;cniou« methud of wcMiiiij| that a [ipliei 75.1)00 am- 
perea, (or one- twentieth nl a aeeondf to fuae t»0 metala inloonc! Stich research 
ucvcIofimcttL, ly piCnl «n^ the uf Klone niflde; new metiil luhe 

pofii^ible ... nlirkia4 h. pii-te«i<»ne in Tidio praffetti 



Roam I he wo rld wifh rhote 
ditfaiic#^defyiiig lots .. . ^ 
priced ai low oa $ 34 . 50 . 



Modttl A *125 — Twelve- tube 
aippcrbelerodync, ftilh five 
hfi>adeMalinri banda- Gorri- 
plelelv equipped with nety 
metal [ubea, ^t'alnul cabinet 
of ncn-cla»aic d«jan. 



Model A-fi3 — Six-tuhe ao- 
perhet ETOdync, with new 
metal tuhea thrCKoAh'iiul.l'wD 
reerption banda. Dialineiivo 
Cabinet of Walnut veneer^ 



to pJetifa Popular Meckaniis 
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^ ^ Chinese Magic 

^Continued fr4in pag'c 3AB) 



the wand so the tack is turned away from 
the spectators. The magician lays the cord 
across the wand, at the left of the tack. 
Letting the ends dangle, he draws the back 
one downward, so it hangs below the front. 
He then winds the long end of the string 
three times around the w'and, keeping to 
the left of the pirn At the end of the third 
turn, he loops the string around the tack. 
He then winds the string three times about 
the wand, but in the opposite direction 
and on the right side of the tack. 

In his first turns, the magician winds the 
string away from himself; in the second 
series of turns, he winds the string toward 
himself. From the front, the wand appears 
to be girded six times by the cord. Actu- 
ally, the string has been wound and un- 
wound; all that holds it to the wand is the 
loop about the tack. Both ends of the cord 
are hanging below the wand; the magician 
ties them to the vase. The assistant twists 
the wand between his hands, revolving it 
away from his body. This action elimi* 
nates the coils, two at a time, until the full 
weight is borne by the tack. The pull of 
the cord snaps the tack from the wand. 

The Chinese sword trick is also most 
astonishing. I use two assistants, one on 
either side, and each holds a large sword, 
blade upward. From these swords, I hang 
loops of flimsy rice paper; the two loops 
serve as a cradle for a stick of wood, about 
two feet in length. Taking a third sword, 
I make a downward stroke and cut the 
stick in half. The ends clatter to the floor 
but the rice paper loops remain uninjured. 
The secret is as surprising as is the trick 
itself. The stick absorbs the entire force 
of the sword blow; there is virtually no 
strain upon the paper loops. 

The flying rice trick is a favorite among 
Chinese and Japanese magicians. The ma- 
gician exhibits a large box filled with rice. 
He levels off the loo.se grains and covers 
the box with a silk cloth. When he re- 
moves the cloth, the box is empty. The 
magician calls upon the audience to return 
the rice. Dipping their bands in their 
pockets, the spectators are astonished to 
find quantities of loose rice. 

This trick begins when the customers 
enter the hall. Courteous attendants usher 
them to their seats. These fellows plant 



small handfuls of rice in the pockets of the 
spectators. The box has a recessed bottom, 
with rice glued beneath. The magician 
exhibits the box upside down; hence it 
appears to be a box of rice. The loose 
grains add to the deception. The magician 
levels these off, so only the glued rice re- 
mains. Beneath the cloth, he turns the 
box right side up. Before the spectators 
can decide where the rice has gone, the 
magician starts them reaching into their 
own pockets. 

One distinctly Chinese illusion is the 
decapitation trick, in which a man^s head 
is cut off and later restored to his shoul- 
ders. During the filming of Harold Lloyd^a 
picture, “The Caf^s Paw,” it was necessary 
to plan a spectacular Chinese illusion, 
startling enough to impress the hoodlums 
in the drama. I developed an illusion 
which was largely original, yet retained 
the full atmosphere of Chinese magic. 

A headless dummy was placed upon a 
stretcher. A man was inside the dummy; 
his head extended upward through an 
opening in the dummy *s chest. The noxt 
item was a plate, divided into two sections. 
The segments were fitted about the man'^s 
neck, like a collar, then locked so closely 
that the joints were not noticeable. Two 
Chinese carried the stretcher; and the 
burden gave the perfect semblance of a 
decapitated man whose head was resting 
in a salver conveniently placed upon his 
body. Those who saw the picture were 
highly amused when the trick was ex- 
posed in a later scene. There are certain 
illusions which never can be fully appre- 
ciated until they have been seen from 
back stage; and this is one of them. 

tv6\ 

NON-DISSOLVING RUBBER GLOVE 
GIVES BETTER PROTECTION 



Gloves now' are being made of a syn- 
thetic rubber compound which will not 
dissolve In solutions that are solvents of 
natural rubber. The material is not disin- 




tegrated by hot or cold oil* caustics or al- 
kalies and it is claimed it withstands the 
effects of sulphuric acid better than nat- 
ural rubber. The same compound is being 
used for aprons, sleeves, suits and similaj* 
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WRITE YOUR OWN MOVIE SPECIFICATIONS 

There’s a Cine-Kodak to fit.,. 




CINE- KODAK SPECIAL 

gives unlimited scope 
CO your movie- making 
ideas , , , permJes un> 
U5ual effects and tricks 
with both black-and- 
white and fuU-coior Kodachrome 
pilm far beyond the range of any other 
amateur movie camera, 

'I he basic model — with /. 1.9 lens, 
100*foot film chamber, and a set of 
six masks— is priced at $375, 



FCATUflES^Grabmd'jilus facusioj;, rtvetfe 
Cpiit ur>« simpliTivd inifk idjusiible^ 

npoTu'ni; 3huiTtr« taierchanetiibJe IDD- and 
JDQ-rcjoi: &lni cFitmbcrs, sinsle-frime rdrue, 
unc^ ind biKht-framc h^d cruks, imrr* 
chAnjRvible Ibn't'Cji. EFFECTS — Fpdes^ dis- 
3ulyc5, duubiv »nd multiple expamr», slow 
tnuLlob, ftnimaticinr 





The lamous 



CINE- KODAK EIGH7 ia easy 
to buy 4 4 , amazingly easy 
CO operate. Ic makes movies 
at the lowest cost ever. A 
$2.25 roll of Cin^Kodak 
Eight Film makes two dozen or more spar- 
kJ*ng-d ear movie scenes, each of which lasts 
4 fidl 10 seconds on the screen. And that's 
all you pay because the first low cost In- 
eludes Anishing by Eastman, 

Every ounce a movie camera, ruggedly built 
—simple to use as a Brownie— the '^Eight/^ 
witb/.3-5 lens, is priced at but $34,50, 



9 Though lacking many of the ex- 
clusive features of the ‘‘Special/* 
Ci n ^Kodak“ K."couples a vvdde ran ge 
of movie-making edects with simpli- 
fied operation. It loads w^ith black- 
and-whtteAlmand with Kodachrnme 
Film for movies In full, natural color. 

Standard equipment includes built- 
in exposure guide, automatic footage 
Indicator, two speeds, reflecting and 
eye- lev el finders. 

Competent, but not complicated, 
the **K" is deservedly the most pop- 
ular mm. movie camera in the 

world. Price, with/. 1.9 lens, $11 2,50, 



SEE THESE CINE-KODAKS 

AT YOUR DEALER’S 



FREE 



Complete information 

about Cine-Kodaks 

/u«t chpck the model yotiYe [iitemted in. I'nu'll bU 
thd faciB Bimut It — [uromptly. Send chli CDU(Km. today, 
£dJtman Kodak tkimpany, Rochot'er, N. Y. 

□ Oei 6' Kodak Special □ CUnd- KtHlaJc. "K" 

□ Cin^-Kudak El^ht 



Najne, 



Addreas- 



Gtty. 



.Ktat^ 






Wiien fo ndrertTatfr# p feu fie I'otmtur 
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smartest 




I EVER SPENT!” 




I *Vlv smoked lon^enough 
to feel that I know 
something about smok- 
ing tobacco. But it wasn^t 
until I tried my first tin 
of Union Leader that I 
discovered a dime will buy 
all the pipe pleasure that 
any expensive tobacco 
mixture can give. 

Fine tobacco is fine to- 
bacco no matter what the 
price tag reads, and the 
mellow, old Kentucky 
Burley in Union Leader is 
tops with me. So, why pay 
more, says I. And I save 
lots of nickels, (Great in 
cigarettes, too!) 



George Brent, starring in Warner Bros/ picture^ **The Goose and the Gander,** 

Union Leader jmoker since 1925 



tlMIOIM LEADER 

THE GREAT AIHERICAM SIV10KE 




Wftett ttfrifiRi)! fe aciu<*rt(sw5 plemc 
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Half an Acre and Independence ^ ^ f 

I^CnntmUEcI fruin ^ 



per year — a chicken for every Sunday. 

You will need a yard about fifteen by 
thirty-seven and one -half feet for your 
goats and a yard of similar dimensions for 
the chickens, a total of 1,125 square feet. 
Suppose you provide an area seventy^five 
by fifty-seven feet for your house and 
yard, or 4,275 square feet. This makes a 
total of 20,415 square feet, less than half 
an acre, in a plot seventy- five by 275 feet. 

Feed for your goats and cluckens, in ad- 
dition to vegetable tops and table scraps* 
will cost you about $fi5 per year. Prepar- 
ing and planting the garden will probably 
cost $15, plus nine dollars lor supervision. 

The yearly food requirements remain- 
ing to be purchased for a liberal diet, ac- 
cording to government figures, are 100 
pounds of flour and cereals per person, 
sixty pounds of sugar per person and 165 
pounds of meat, poultry and fish per per- 
son, from which is subtracted the 125 
pounds of meat from the chicken yard, 
Suppose flour averages four cents per 
pound, sugar five and one-quarter cents, 
and meat, poultry and fish sixteen cents. 

Then your total yearly outlay for retail 
purchased food, aside from occasional in- 
cidentals, is $147.75 for a family of five. 
Add to this the feed purchased for your 
goats and chickens and the cost of super- 
vising and planting the garden, and the 
total is $236.75, or $47.35 per person per 
year — less than a dollar a week per pnerson 
for food. If you include the original cost 
of the two goats and the chickens — about 
$100 — your total for the year is $336.75. 

Let^s be liberal and aliovr a whole dollar 
per day for food for five — ‘$365 per year. 
What about the cost of your half acre? 
Prices vary with location. Since you live 
in a city now, you probably are employed 
in a city, so you must select a half acre 
near transportation to your work. That 
means a plot on the fringe of the city, 
probably near or outside city Limits, pos- 
sibly with some improvements available, 
Suppose we estimate the cost of your lot 
at $300. Some locations will be higher^ 
some considerably lower. 

By taking advantage of new building 
materials and methods, you can erect on 
this lot a five -room, all-metal, well -insu- 
lated and thoroughly substantial home for 



as little as $1,750, including the cost of 
construction. On such a home you can 
obtain a loan from your bank or home loan 
company up to eighty per cent of the value 
of the house. 

So if your lot costs $300, you have an 
opportunity to erect on it a modem five- 
room house costing $1,750, erected^ for a 
cash outlay of $350, or twenty per cent of 
the value of the house. Your long-term 
loan can be liquidated like rent over a pe- 
riod of years, your smalt monthly pay- 
ments totaling about $200 per year. 

Now, let’s recapitulate. ITie first year is 
your big expense year. Your lot cost an 
estimated $300, the down payment on your 
house is $350, the first yearns payments on 
your loan on the house represent about 
$200, and your food bill is $365 — h total of 
$1,215. After the first year, food and home 
payments — about $565 per year — are your 
big items of expense. If you add to this 
taxes, depreciation and upkeep costs, your 
total expense after the first year ,'?hould 
still be less than two dollars per day for 
food and home payments. And remember 
that part of this money is going to build 
up your equity in your home each year. 

Is such a project feasible for the typical 
urban family with an income of $1,062 per 
year? It is if the family really desires a 
home enough to save the small amount 
needed the first year to launch the ven- 
ture. After the first year, this average in- 
come provides a margin of between $300 
and $350 above the total amount of food 
bills and home payments. 

Once the lot is purchased, the ground 
itself can begin to pay for the house by 
reducing the food bills if it is made into a 
garden immediately. Thus the initial pay- 
ment for the house can be augmented by 
the savings on food if the family income 
will not cover both the cost of the lot and 
the initial payment on the home* 

As far as finding your half acre is con- 
cerned, just travel to the edge of your city 
and look around, A sur%'ey in the Chicago 
territory last year, for instance, revealed 
there are 254,000 arable acres within tw'Cn- 
ty miles of the downtown area. This rep- 
resents more than half a million half acres, 
enough to feed 2,500,000 people. The same 
is true of almost any other American city. 
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Borrowed Eyes for the Blind 

(ConEimjg-d from page 3fi3) 



guide dogs, at street intersections, learn 
to watch, not the lights, but the traffic it- 
self. They are taught to stop at doors and 
elevators with noses pointing to the knob 
or button, to load their charges through 
revolving doors and to stop at steps and 
curbs until ordered to proceed* 

The most difficult and most important 
stage of instructiori is the third, when the 
dog learns disobedience* In this stage, the 
dog must master the why of her work — 
she must understand that she is providing 
the eyes for a sightless man. The instruc- 
tor gives an order ivhich is obviously im- 
possible. Perhaps he says ^‘forward” when 
a truck is blocking the sidewalk* Gradual- 
ly the dog learns that it is the spirit of the 
command, rather than the word, that is to 
be obeyed. Thus she comes to think first 
of the safety of her charge and will ignore 
an unsafe order or figure out a solution* 
When she has mastered all the fine 
points of obedience, guiding and the prop- 
er time for disobedience, slie is ready to 
demonstrate her ability in the blindfold 
test. Her instructor, blindfolded, takes her 
on the street and uses her exactly as her 
future master will. When she can guide 
her teacher along strange streets, through 
busy traffic, around puddles, icy bits of 
pavements, ladders and manholes, she is 
ready to be introduced to her owner. 

But her master is not ready to receive 
his guide dog until he has undergone a 
course of training and instruction himself* 
He comes to the same school from which 
his dog has graduated and spends a month 
there with, her, learning through practice 
and instruction how to direct his dog and 
follow her guidance. The man gradually 
acquires confidence in the ability of his 
guide and from the time he is introduced 
to his dog, the two are inseparable* 

The guide dog communicates informa- 
tion to her master through a U-shaped, 
semi-rigid handle attached to her harness. 
Her pace is fast, and any slackening of gait 
is felt through the handle, held in the mas- 
ter's left hand* For a step or any obstacle 
the dog stops until her master locates it 
with his foot or cane. If he finds steps, he 
commands “forward” and she pauses at 
each one until his foot has found it* At a 
curb, regardless of the command, the dog 



w^aits until traffic is moving In the direc- 
tion she is to take before proceeding. For 
pedestrians, trees and puddles, she leans 
away from or toward her ma.ster and he 
follow^s the gentle pressure or pull. 

Never has a “Seeing Eye" dog led a 
master into a serious accident. As a matter 
of fact, those who have w^atched one of the 
dogs leading her bUnd charge often have 
observed that the man apparently wa*s in 
less danger of accident than if he could 
see. One reason for this is that the dog 
does not take the chances which a seeing 
person might* She does not try to beat a 
light, she does not jaywalk and she does 
not dash into cross traffic* But she does 
make good time, for her pace is faster 
than that of the average pedestrian. 

Harsh methods of instruction never are 
used in teaching or correcting these guides* 
Such methods would instill fear, break 
the dog’s confidence in herself and rob her 
of her sense of responsibility, "Phui” is 
the strongest term employed when a guide 
makes a mistake during training* She is 
probed and caresfaed for each correct act 
rather than blamed and scolded when she 
makes mistakes* Thus the greatest reward 
her blind master can bestow is a friendly 
pat and a word of praise for a task well 
done* Like most humans, the guide dog 
thrives on flattery. 

The working life of one of these guides 
is about ten years, and to breed and train 
one such animal costs about $1,000, hut 
the blind master who acquires one of these 
educated guides is asked by the philan- 
thropic institution which breeds them to 
pay only $150 for the dog, the equipment, 
and the man’s tuition, board and lodging 
during the four weeks of instruction. Many 
make these payments in small installments 
over a period of years. 

Not all blind persons, of course, can use 
these guides. Some are too old, some are 
too young, and some do not like dogs* 
However, it is estimated that if the dogs 
could be provided, there are more than 
10,000 sightless people in the United States 
today who would benefit by them. Just as 
Braille has freed these people in the men- 
tal world, these educated guide dogs have 
proved their ability to free the blind in 
the physical world. 
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Inqram's cooler shaves explained bi{ 

COLD FACTS 



Ingram's soft«n$ 
every whisker right 
down to the skin line. 



Tightens the skin; 
prepores It for eosyt 
scuffless shoving. 



he cool shaves men get 
with Ingram^ s are directly 
due to three special ingre- 
dients which help shavers 
these three ways — 

whii^kcra are thoroughly 
wilted hut held erect for clean 
once-over shaving. 2nd, akin i8 
amouthcd and lubricated so your 
razor can glide in long even 
etrokea. 3rd, the shave is cooled; 
no slinging or smarting* 

Ingram^s makes shaves so sooth- 
ing youTl never need a lotion. 
And because it is concentrated it 
will make your shaves cost lessl 
Three months of happy shaving 
from each tube or jar. 



3 

Cools the shave; 
prevents burning 
and after-shave 
soreness. 



TRT THE WOHiD^ [DDlEST SHAVE 



BRISTOt^Sn'ERS CO., Dept. E-95 
110 WKqhincton Su, New York, N* Y. 

t'lfi in Jaror ef beftrr Smif 

vtf t)i€ jrtt- imite Li/ lntrTUm'4. 

NuHIft 



Stffiel 



City State. 



INGRAMS SHAVING CREAM 



Whnn turiUtifl to jjircijfe mmftott Poputur Jf^chttnicj: 
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^ ^ TRAINS WITHOUT TRACKS Wl^EONS OF THE MIDNIGHT PATROL 



f continued from Tage 37^? 

roar of the motor is deaforimg. The driv- 
er's hands are in constant motion between 
the two gear levers and the air valve» 
Suddenly a light car swings directly in 
front of the tractor. The truck driver 
throws the air clear over. On the trailer 
and semi, brakes lock on the drums. Twen- 
ty tons of equipment slide to a crawL 

Outside the traffic ^one the speed begins 
to climb. The speedometer steadies at 
thirty. The miles roll aw^ay. The sound of 
the motor stops conversation, Tlie road 
looks level but the driver knows different- 
ly, With each change of gradient, imper- 
ceptible though it is to the eye, there is an 
alteration in the sound of the motor. Those 
subtle changes in rhythm have a meaning 
to the driver. If the motor is laboring, he 
shifts into a lower gear; if it is taking 
things too easy, he slips into over -drive. 

At last the tractor swings from the high- 
way and the trailer-train rolls sinuously 
into the yard of the harbor terminal. The 
tractor maneuvers for a moment, and by 
some black magic the rear trailer is spot-, 
ted with barely a foot to spare on each 
side. The coupling and air lines are cut 
and the tractor again swings out and back, 
and the secm-trailer is spotted. Already 
the oil drvuns are being trundled into the 
light delivery truck which will lake them 
to the waiting steamer. 

The driver hands the harbor dispatcher 
his bills of lading and the dispatcher checks 
the train in. The teletype beside him re- 
ports the arrival of the oil drums to the 
city terminal. 

The driver gets fresh orders and makes 
up a new train which goes to the com- 
pany's third terminal, thirty miles away. 
Day and night the tractors keep on the 
move. They meet their schedules like 
clockwork, Elach movement of the system 
is recorded on the teletype. 

Occasionally a tractor breaks down but 
the delay is slight. Another is sent to take 
its place. No cargo is shifted. It is a mat- 
ter of coupling on a new power unit. 

If every railroad locomotive v?as per- 
manentiy fastened to a string of freight 
cars, the iron horse would never have 
roamed America. Trucking companies 
have learned that vital fact. So a new type 
of heavy transportation has been bom— 
trains that never have knowm rails. 



fC<anUhutd fvvm p*ge 3 7a > 

Homing pigeons from one to five years 
of age are usually faster in flight than old 
birds, but older birds are more reliable and 
consistent and the females are more de** 
pendable for long, hard flights than the 
males. Fanciers have discarded the old 
system of training birds to fly from each 
of the four directions of the compass dur- 
ing their instruction period, It has been 
learned that these birds are smart enough 
to come home from any direction without 
being trained to do so. 

Pigeons are very intelligent and can 
learn many tricks if you have the patience 
to work with them. No better example of 
this can be found than in their ability to 
overcome their hereditary instinct to set- 
tle down at dusk — to keep on flying during 
the night, in storm and wind and rain. In 
case of storm these birds have been known 
to fly 100 miles out of their w^ay to cir- 
cumvent it. 

What makes homing pigeons come home? 
It used to be thought that electrical cur- 
rents guided them and this, it seems, is 
somewhat borne out by the assertion that 
radio waves affect the flight of homers. 
But if radio waves interfere with the 
homing instinct of these birds why do 
they not also interfere with the migratory 
instinct of other birds? No one seems to 
know the ansiver. The homing pigeon as 
a messenger carrier is very old. They were 
used to carry to the distant cities of Greece 
the names of the Olympic winners and for 
post service in the time of Napoleon, They 
brought word of this great general’s defeat 
at Waterloo to the coast of Belgium where 
it was released by fast boat to England. 

Our war pigeons are the result of the 
World War. It was then that the govern- 
ment set up its lofts. In all about 10,000 
birds w'ere used during the war. At the 
Aisne-Mame battie^ the St, Mihiel drive 
and in the Meuse-Argonne offensive they 
were used effectively. But few birds were 
lost and the lives of many men were saved 
by the silencing of batteries on informa- 
tion of locations brought in by them. Mes- 
sages are carried in small cylinders at- 
tached to their legs. To keep falcons, sent 
out by the enemy forces, from catching 
them, whistles are attached to the upper 
parts of their tails. These frighten away 
the birds of prey. 
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When Thousands Gain 10 to 15 
Pounds This Special, Quick Way 



SKINNY 



L'VEN If you never could gain an ounce — even If you 
seem ''bom" to be skinny and friendless — retnem' 
ber thousands have gained solid, naturally attractive 
flesh this neW| easy way — just (t /ew weeks! 

And not only has this new disco very given great numbers 
iiormal pounds, but also a naturally clear, radiant akin, 



freedom from Indigestion and conatipatlOD, wonderful new pep. 

Sensational new discovery 

Scientists recently discovered that thmisands of poopLe are thin and 
rundown Car the single reason that they do not get enough Vitamin 
B and iron In their daily food. bTow the richest Knawii source of 
body-building, digestion-strengthening Vitamin £3 Js aJe ytajt. By a 
new process the flnest ale yeast, Imported from Burope, is now 
concentrated 7 tlnieg, making It 7 liiiicj iwsk f'owcrfni. Then It is 
combined with JJ kinds of blood-buLidlDg iron In pleasant Utile 
tablets know'D as Iron hied Yeast tablets. 

If you- too, arc one Of the hosts Of thin peoplo who only need 
these vital elements to build them up, get thewo amazing new 
IronJzcd Yeast tablets from your druggist today. Tlicn day after 
day watch flat chest deirelop and skinny limbs round out to natural 
attractiveness. ConstlpatloD and indigestion from the same cause 
quickly vanish, sklh clears to normal good looks, wow Pep COmeo — 
you're uu entirely new person. 



Try it — guaranteed 



No mitter bow nkiiuir tnri. TUtulOwn you mar be, try Ujabs amv Irqtilzed 
Junt a uluKTl ticir. atul nute tbr nuirrHDUJ rhut|0‘.- Se« if ibri' dnn't IhiUcI yuu up In 
luHt a f«v w«.<'l(N, irirB you iirw h^allli lUiJ normal arnd Inoks. oe tbi? havs 

thoujtanila of aUifn. lltwulu qth [WElitlToIr HuarAnttwd. If yon'r-^ not with 

thA‘ brnrlttA of the ray am ptckiEei. yuur monijj- wdl be InKtontlj^ refunded. 

Only don^t b« drcvtvod by Ihu matu' ch»];br mimml "VE^nt ood Iron'' labtrts 
wld hu jmitatinn of litioltod YeaM. Tbra? obrAn cOunti'rfcLm UitUihy conTAin only lb* 
luvaot STBtlo of onltii&ry jeoNt and Lruo. enil nJinot irttoRlbl^' nlnu Ibc nine n'sOUd 
OA tbfr BckFntlflo [ronio^ YraNt forniuU. Be sure jtiu SeI tr^HiUlOe IrcuiTeit Yeast. 
Look Tuir ‘'lY" vtamped on nob libb^ 



Special FREE offer! 



To «Urt you buEldlnif up jmur h'Hlth yiiilit ftway, wu mikfl Bhli abaaldtclr FIIEE 
cigrr. I'UinbOwi ■ yiCkAeie of ritmUed tabliftn at onc«. cut Out tbe Acal OO 

the bn^ A»ii H tu Ua With n (<ll|>p1hF of this OAHumiiih. We niU wn'l a 

rasrlbatlQS m<w book on broJth, ^’Ntrw Kacls About Vnur Rodj,'' by a Well- Known 
authority. Ue[ricnibf!r+ rcRulU ate thiByBhlr«l with I bp ynr first porlcaEo — or moufy 
refulKb'itl. At a 1 ] dniKSiatii. IronlXml You>cti Uo.. I mi-. UrtK- bl^U, AUanLa. Ga. 



PoMadbf 

pnifiWBMaf 



you'reTWICE as handsome 

SINCE YOU GAINED 



It’s a crime to be 



IP/iea ipi'/lfitp to ndiierfisers mcnfloit Popv!f\r Mcchftnica 
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UNRULY 



HAIR 



-Now Neatly 




Combed 



Costs but a few 
cents to use — 



I S YOUR HAIR 
difficult to kwpin 
place? Doe^ it lack 
natural glosa and 
lustre? 

It is very easy to 
give your hair that 
rich, glossy and or- 
derly appearance so 

essential to well-groomed boys, J ust rub a little 
Glostora through your hair once or twice a 
week — or after shampooing^ and your hair will 
then stay, each day, just as you comb It. 

Glostora softens the hair and makes it 
pliable. Then, even stubborn hair t^tII stay in 
place of i ts own accord. 

It gives your hair that natural, rich, well- 
groomed effects instead of leaving it stiff and 
artificial looking as wa^y pastes and creams do. 

Glostora also keeps the scalp soft, and the 
hair healthy by restoring the natural oils from 
which the hair derives its health, life, gloss 
and lustre. 




A bottle la^tsfor months 

Try ill — See how^ easy it is to keep your 
hair combed — any style 
you like — whether 

parted on the side, in 

iJie center, or brushed 
straight back. 

A bottle of Glostora 
can be bought for a 
trifle at any drug store 
and will last for montlis. 




Qlo^ra 

FOB THE HAIR 



f 




DOING IT BACKWARDS 



(Continued fmin itgjfc 3^31 



va stick. At first it is packed and hard to 
stir but as you keep on the dry powder 
becomes fluffy and the faster you stir the 
easier the work becomes. Should you now 
pour the dry cement on the floor it flows 
out over a large area Like water. This 
semi -frictionless movement of the dry 
powder Is due to the small amount of en- 
trained air that literally lubricates the 
dust particles. So this man buQt a pump, 
lubricated the dry dust with an infinites- 
imally small amount of air and pumped 
the dry powder over hill and dale. Last 
year almost a million tons of dry powder 
were pumped in this way. 

In Alaska there are vast areas of gravel 
beds that contain free gold In the form of 
nuggets and dust. But the ground was 
frozen hard the year around and made 
mining so expensive that profitable opera- 
tion was out of the question. They tried 
steam jets to thaw out the ground, and 
they tried hot water and then someone 
asked: "Why don’t you rim cold water 
over the ground and thaw it out?” They 
tried it and it worked — even better than 
hot water. Today a large part of Alaska’s 
gold production results from this reversal 
of the natural order. 



Many other industrial processes are only 
reversals of the older order. In the chem- 
ical industries we put in Impurities to get 
out impurities, We pump sulphur from 
the bowels of the earth by melting the 
sulphur first with steam. "We pump metals 
Like they were water. The ingenuity of 
man finds its highest expression in this, 
the ability to reverse the natural order. 

This little experiment will show; you 
how simple it is to do the impossible. Try 
to make an ordinary cube of sugar bum 
with a match. The sugar just turns black 
and melts. Now touch the melted portion 
on your cigar ashes and try again. The 
sugar will burst into flames. So when you 
are stuck with your problem, keep trying 
— try anything. Try reversing the natural 
order. 



^Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 
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FIGHTING FIRES WITH 
PHOTOGRAPHS ^ 

(Continued from pajag 357 > 

combustible materials, and the floor above^ 
shut off by an all«metal covering, were 
introduced in court in fighting the claiml 

Three restaurant partners entered into a 
conspiracy to set fire to their business to 
collect the insurance. One of the trio sat- 
urated the Bxtures with gasoline but al^ 
lowed the fumes to accumulate before 
igniting the fuse and was knocked un- 
conscious and perished in the fire. The 
photographs brought out the force of the 
explosion and startling detaUs that sent 
the other two partners to prison. 

Possessing a flair for details^ McElroy 
often gets a picture that surprises even 
the most experienced Insurance adjuster. 
While digging around in the smouldering 
ruins of a factory basement, he noted the 
stem of a gate valve was not protruding 
from the controlling wheel on the sprin- 
kler system t indicating it to be closed* The 
valve indicators substantiated this and, to 
strengthen the point, he made a picture of 
the sectional valve marked '^shut/' These 
pictures were used to discredit testimony 
that the sprinkler was on during the fire, 

Fire pictures also save insurance com- 
panies thousands of dollars where unscru- 
pulous merchants try to drag undamaged 
stock through mud and water to collect 
the insurance. Pictures made at the time 
of the fire in the store where it occurred 
or in adjoining ones that might claim wa- 
ter losses helped to discourage this practice. 

McElroy operates with all the speed and 
efficiency of his newspaper contempora- 
ries* He got pictures of the Chicago stock- 
yards fire, making a shot of its originating 
location six minutes after the alarm box 
had been pulled, ft was used In the ofifidal 
report of the board of underwriters. His 
most dangerous shot was made in an Indi- 
ana electrical substation when he had to 
climb around some 132,000 -volt trans- 
formers to get a shot of a coil that had 
broken down electrically. The flooring of 
a two-story house gave way under him 
once but he escaped injury* On another 
occasion, the explosion of his ffashlight 
powder brought part of a crumbling brick 
wall down but he jumped to safety. 

The only trouble, McEllroy says, is that 
fires today are not as interesting as when 
they were just a hobby with him* 



AMAZING INVENTIONI 
SAVES 50% 

ON MOTOR OVERHAUL 



PERFECT CIRCLE 
PISTON EXPANDERS 




Shawl aft Pcffect 

pJlataD EmgMitdef DeLaft 



AND ENGINEERED FOR 
THE FOLLOWING CARS: 



Atrburn Q 
Chewrci'lPE A 
CtiryEdtf 4-6-a 
OeSolD S-S 
Cad||& 



Grahwi B-B 
Hudwi 
£ 

Pi ircfr^Alrnw 3 
Plymouth 4-E 



TBfnplani£-B Studotaakir Enfl 
WhlpfME 4-S 



# You net^d no loneor 
4irtNid Gin nipdane' and lu- 
b«r of overh.[mliru; yemr 
molisr. PinTfect CiTdo mo- 
tor nKotidiLiulliiif girna 
you nnwH^ar pcrfonnonco 
and no<jtitnuy, at HALF Gid coat of tivi <dd-flLyla nvcrhanll' 

Afinr 20.000 ew 2S,00(| milm, alumiiiuni piuLaiu M*iu>Jly 
are warn and dUtn-rted^no Lonurer dnlivnr maximium 
nltloiorvcy. Simply ualall rcarfocL Cimlo I'iaLon EnpandiTB — 
pin Lud fllup diaaiipRani— am luitumii LD Uu'ir (>fi|titmJ 
nluipe and lit— 'am cfckkI as now* Np cylinder rcsi«ni?— 1 » 
new pistons' . . . Yon'U want new Pcrrect Cirtic rimton Jliiifn* 
ioct, OU iikpopinit will tmvn uew-ctir [tep uud 

euwomy— and «ive 50% of re^dar ovrirhapl coHt! 

Any (topil iiincliaidc can irutnll CirrJn l"i)4tijn 

lilEpDpderB and ningH, Mail mupua for ftllLhcf iilfumiLitiDU- 



A 



THK PKRFEf^T CIRCLE CO., Af 

Hatferatown, Indianu or T'oronto. CJlvnndn 
fitniilamein: PlenEwi (wirkd me full dii-LailB and |iric;C& nn the 
FtirNfijl CtrtJo MeUiod pf Mutor itccpnditipiiinB, 



Streets 



City unit fUitii 
ATuJtr am/ AJwfft nf 






Stop Platon S/ap— Save Gas 
anc/ Oi7— Can Be Inst^Hed 
by Any Good 
Mechanic 




r2€tX 
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CHAMPION 

OUTBOARD RACER 




IK 

CANS 



WOOD 



Fof Coverinjj countersunk screws, loose bolts, dented 
stems, transom rot* imperfect blank edges, splIn-N^^ 
tered pUnk ends, stem rot, spar cheeky gasket for 
setting propeller stiifbnig boxesj knot holes, and 
1001 other uses» 



For Pc^rmaricnl Rcpiin u«c the «Gcnuin«it 

Genuine Plastic Wood handles like putty, when dry It can be 
planed, eawed, wndcii, tufned oa a lathe* will hold nails, 
screws — will adhere to any clean dry surface^ wood, meiaJ, 
stone, or porcelain. Genuine Plasi^lc Wood la waterproof, 
weatlierproof and BjcaBcproaf — takea paint, vnttilah anu 
la«juer perftictly, ^ 

Get your enn or tube of Genuine PlciHtie Wood at all leadiriE ^ 
P;^i]t* IlardwaTE or I>epaftmeiiL Sturea. 

Altojiy to New Vork Mnnatlion Outboard 
Winner, Fred Jawby and hia "Flyaway/' 



PLASTIC 




Electroplating with Gold & Silver 

and ntber ptatlnR Inforointlon tn Sbep Kotw 
for IU33. lllUBtrntef]. oentHi postpaid. 

Popular Maehanlet Pratt, ZOO E. Ontarla ILtrHl, Chicaga 







AMAZING AUTO COMPASS 

Don't loM time and mnniv br Lat Inn llid 
a rune oiad and toLnir eiiany TntlDO out af 
your way. Thte new AlKbLANK TYPE 
constantly lejiii your direction 
of travel. Ktickt wirmiiiMettl, name i w 
diameter. 0N1,V ILWS PtiSTPATD, Inr 
eluijJnjr ( "nm n4HH|itar. SJtTISFACTrOX 
UL'AIUNTEEiJ, 

it ysur ifaalar cannOi 
aupply you, OTdar direct. 

HULL MFG. CO., Bat ZAl-D, WAMIH, QNID 






BILLIARDS— AND HOW TO PLAY IT 

f Continued trana p-aw 3fi7 ) 

‘*A*^ course is the result of left-hand Eng- 
lish; “B” when no English is used, and “C"' 
the result of English on the right-hand 
side. If the cue ball is twisting, it will nat- 
urally throw the object ball to one side* 
Combinations are more complex. Tn the 
left figure on page 3B6 combinations with 
balls frozen and spread apart are indicated. 
The lines show you where the point of 
contact is on each ball on shots A and B. 
For a frozen ball combination, shot C 
explains the direction the ball takes ac- 
cording to where you strike the first ob- 
ject ball. The two object balls are lined 
straight for the edge of the pocket* No 
English is used in any of the variations of 
this shot. If you hit the first object ball 
one-fourth full to the right, you will force 
the ball you intend to pocket into the side 
raiL When you hit the first ball center^ 
the second one goes straight to the edge 
of the pocket as shown by line two. To 
pocket the ball* hit just a trifle to the left 
of center. Hitting one-fourth full to the 
left will cause a miss as shown by line four* 









NOISE TREATMENT FOR MILK 
7 MAKES IT DIGEST EASl^ « 

-fc Milk is affected by noise, an^ 
ments at the University of i ^nr^y^variia 
. jhave demonstMted Li ml IL "can be made 
^ more digestible by a sound treatment. Dr, 
/'Leslie A. Chambers of the university 
^ caused a thin stream of milk to flow over 
a heavy steel diaphragm while it was made 
to vibrate strongly* The mechanism was 
similar to the type used for submarine sig- 
naling. Its lowest vibration rate was 3G0 
cycles a second* the pitch of F- sharp at the 
middle of a piano keyboard* and the high- 
/'est 3*000 cycles, three octaves higher* The 
(sound caused the milk, when acted on by 
stomach pepsin* to form a soft, easily di- 
^gested curd while milk normally formed a 
^hard curd. The experiments developed a 
simple mechanical method of making soft- 
curded milk. 



HpQpular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in* any device described in its pages^ but 
this information will be furnished by our 
Bureau of Information upon request* ac- 
companied by stamped envelope* 
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ATLAS DRILL 

ESSES 

$13.95 (0 531.45 

Nltitiir 



Of Tooli^ MAkEct your 
Wutl( Eftilcr. Fjrpp C^mloii fof Maclilaldu 

POij Tcxil aiabert 4 boi*r|p liDiy« 

GERSTNER TOOL CHESTS 
445 Columbia Onirtan. Ohifi 



BURNVOUtI NAME OM -raOLV 



ARKOORAF 

rrotcct voua tools from theft 

Wmr wiih t|taprH(V mta vr ddirii C 4 > ib* 

l>-Lrt'‘rt fciiiJ Sr.prit imd Ijiatninuhta, -qr uur 

|:M Wti| ii,c mi [••'iFKT wrtk TK-n tif i^jmjL. 
Camplvt* Outfit 4><T«IWrB 

jttnrfniled utduIhJ' Irtr^ iTrtl* Iwbr- 

AIkociuF fU LE r^rtlisip Irk 






IS YOUR GAB 



ALWAYS READY 

TO GO 
9 



A friend of ourSi ’witlioui meaning lo be, is an. 
^^OfigJnal model" for practicEtl nsconomics* 

He is an independent taxi owner in New 
Yorb Owns art old cab, wiih over 110,000 
miles on Jl But tliere is one thing about him — 
he is always on the job, rain or shine, snow oc 
sleet, and in tlie s<^m^ cab. 

We asked him die other day how he did it, 
and this is what he said (with certain modJti- 
cations of expression ) ; 

’ Tills is a tough job in which to make a 
living. The only way 1 have of getting cash 
is with this cab. In spite of slim pickings, HI 
bet I pay more for oil than most cabbies; 
but it's worth it. because 1 found out long ago 
that repair bills can eat up the profics. 

'T've used Quaker State Motor Oil for 
years. Hear that motor? Well she won't lyrn 
over more than 4 5 on level ground any more — 
but, boy, 1 w'on'c trade her in until the body 
falls apart She's one sweet engine. 

"Believe me* I've got to keep on the job 
and out of the repair shop — and I know 
Quaker State helps me do it.*' 

The problem of keeping the motor car 
rrady to run at any and all times confronts 
every oivner. A large group of experienced 
motorists has discovered that the regular use 
of Quaker State Motor Oil and Superfine 
Lubricants is a practical and economical way 
to accomplisli this. If you w^ould like to enjoy 
this same satisfaction in owning a car, start 
today CO use Quaker State. Quaker State Oil 
Refining Co., Oil Qtj', Pa. 

* 

QUAKER STATE 
MOTOR OILS 

35<? per quart 



"nVieip writijiir men £ tan Papular J/ccA allies 



10 ' WOOD WORRIHO LATHE 



JIU bAPlST C 4 RIH trailer 

IE'ViIIiTE Lii]' Id IhiiIJ Ail llMT SMt! 
rifttu kml umlmAlli.-nji rmJjr 4l j(H>---|ciriknt.. kll 
riininmi, ?IL#I i;||ni, flii.lrn ^tAlrrlal r>H, 

Mf. UoI VjiI.ifI M^II hilar PIH Uf Jl« 

dMa>, Wauiaa, Wli. 

Catch Fish! 

Mlnh. Mu-ihratH. Trttti rmr 
iww toldlrifr crulvuiined STEEL 

TBaF OFFEHanil iJATBJilnCat- 

wai_tomI“i/rri^v to iftTmdiiecour truEBi. 

WALTON SUPPLY CO., 3s»iUNMTA AVE., ST, LOUIS, MO. 



DlfS£L 

GASOUME- KEROSENE 

Enclosed * Self-Oiling • Holler Bearing 

A Elie and style for PTery [turpoDe. Moot GfonomiirAl 
power for fArm or factory. |»wi <inCto worfc and wntch 
it, frtiy for ftvcif. Sol-d Dirmft fr^rri F^ct-O^ry fo YtiitI 
WrJto t^Hlay for FltER CaiAlnit nad Litvraiurc. 

WITTE EMGiNE WORKS 

1 7^^ Ctaklitid M . UHSAS Cl T1 , M Q. ?1 |l la Ind a., hi RftlSBil M, W. 



S K F Ball-Bearing Head 

36" Between Centers ^ 

100 Lb. Weight ^75 



A r«l wood-morking luthe, with 

which y£ni C4M1 work to be proud of. 

Very hi-Rvy LOJustruriion ot noaeoned caet iron. Bf«J. 50 inchca 
long, crnji^hrapod evpry 5 m«h™, iji ahiynlutcly ri^id. WuyB am 
with IkkI. Extm hpavy, widi* headjitork. Hollow sLce^I 
Bpmdh', tbrohdiTJ tioth mde^ Ictii you turn large dimnet ere (tahic 
to[M, pic.> DYFf the end of ihn bnnrh, Rpi'i'd* 700. 1300, 2300 
vnd 3KF ball-hpa.riRa» hoth eldea of apirrUe ^Jrivr- 

pLiIlry Molor ttin he [riounlMl eitljor lielow or IjcLi’k of latiip. 
Huiid tool rwrt L? ' lonij. 

INDEXING MECHANISM 

I'fvr cltvldlinjf. Fluliflp^, rtr,, -bli yotbl' lAi lir, lbnn< in an 
□cJi-kiiiK mfielLUntnlli. rHlIbniintlhr uf HU hnlnf In tl^fi Iai^i 
oT iJin p-pltirllt tnuliaV, bU vLIl-Jj vnR-jicrri a. pin fb'Llpli 
JI<m;b l-bmonh Tlb^ hi'liilalfi^ii. Vua ran [fividt'' 
i^Uralrlr inio ibtiy UUcriNi:^ at wrTldiLi Lntij ACL 

^^rit4 fo-h Cf>[iy at SV.W ral-ainK 'rimcrlljinf n'CMhl 
tuc-boi, Iumt.1 [iblhEd, ilnll iiI^xahii . 

ATLAS PRCSS CO. 

1543 K, F|Ech«’r Sti K«l«mAEBO, Mich, 

Cnjaabala MiaplaT la Chbe.aE« .1 

ATLAS SALES CO., 15 E. Wacker DHv* 
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MilUon-Milers of the Air 

tCortimted troDi page 405> 



United States, flew the inaugural passen- 
ger trip of Stout Airlines from Cleveland 
to Detroit and has 12,000 hours in the air, 

Charles Peeples is an old army flyer who 
turned mail carrier, Shoving north from 
Dallas a few years ago in a mail plane, he 
encountered bad weather as he neared 
Oklahoma City, Land visibility dropped 
to zero and his retreat w'as cut off. He 
knew he was in the vicinity of Oklahoma 
City but the fog prevented him from land- 
ing, so he stayed aloft and flew by instru- 
ments until his fuel was nearly gone. Those 
were the days before radiotelephones and 
radio beacons, but the ground crew at 
Oklahoma City heard his engine and dot- 
ted the airport with all the flares they 
could find* Peeples decided to make one 
more attempt to land, then bail out. 
Watching his instruments like a hawk, he 
descended until he sighted flares through 
the fog* Much to his surprise he set down 
in the center of the airport* 

Heber Miller, another miUion-miler, and 
his single -engine mail plane, had a less 
thr illin g but more amusing experienco 
with fog on the west coast several years 
ago. Miller was flying mail from Portland 
to Los Angeles and arrived at Vancouver 
airport, near Portland, one morning to find 
the field effectively masked by fog. A tel- 
ephone call to a weather station on a high 
elevation near Portland brought informa- 
tion, however, that the top of the fog was 
only 1,000 feet above the ground. Miller 
decided he could take off, climb over the 
fog and proceed on his way. 

He taxied out on the field to Line him- 
self along the runway for the take-off. 
The fog was so heavy, however, that he 
lost his sense of direction and soon stopped 
to get his hearings* The ground crew 
started after him in a truck but soon they 
too were lost in the murk. For the next 
hour the ground crew hunted aimlessly for 
Miller or the hangar and found neither. 
Miller, meanw-hile, sat in his cockpit with 
his motor idling, occasionally shouting for 
some help from the ground personneL 
Then the fog suddenly lifted, revealing 
Miller and his ship at one end of the run- 
way and the ground crew still wandering 
about at the other end. 

Richard Lee Dobie boasts more hours of 



flying exclusively with United than any 
other pilot. His total is 8,000 with this line 
and 2,500 more hours before he joined the 
air- mail service. In his own estimation, 
his prize accomplishment occurred many, 
many years ago. 

"I once led a formation of 105 Uennies^ 
at Kelly field,’'" he explains. ^'In those days 
that seemed to me to be a whole sky full 
of airplanes. Today ail J can think of is 
the immense amount of baling wire in such 
a mess of ships.’' 

While the rciillion-milers are the aces 
and rate as the veterans, the other pilots 
on the line boast air mileage ranging from 
just under the million mark to a little less 
than half a million miles, the average for 
all United pilots being 7.000 hours. 

The pilots today have much easier jobs 
than were the lot of those first maQ flyers, 
as any million-mile pilot will tell you* 
Let’s let Jack Knight, who participated in 
that first day-and-night flight fourteen 
years ago, compare his flight then with a 
trip over the same route today, 

‘*Oii that first night flight,’' says Knight, 
'1 flew a single-engine DeHaviland 
equipped ’with just a few instruments* 1 
had no night-flying apparatus, no radio, no 
directive beam, no airway lighting. 

^‘Today 1 fly that same route in a twin- 
motor transport with 550-horsepower 
engines, each capable of sustaining the 
plane in flight. In the cockpit are more 
than a score of instruments and devices to 
make navigation a science instead of a 
guess* I have powerful landing lights and 
flares in case I want to come down on one 
of the scores of emergency fields dotting 
my path. Instead of bonfires and flares, 
there are signal lights and radio beams. 
Instead of being isolated, 1 talk by radio- 
telephone with ground stations whenever 
1 wish. 1 can't get off the course because 
the radio code signals keep me headed 
right. 1 know what the weather ahead is 
before I start and if it changes after I leave 
the ground, 1 get reports by radio. 

"It may have been a lot more exciting 
to fly in the good old days, but HI take 
things as they are today in preference to 
the good old days any time. And so, I 
guess, will the passengers, in the comfort- 
able cabin, who ride with me." 
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easurements 



3oo times 

finer than 
a human hair 



Even though automobile parts are produced by highly 
developed methods on special machines there is only one 
way to insure theiraccuracy.Tliat is by careful inspection* 

For the inspection of Ford parts many of the gages 
used are of the amplifying type with each graduation on 
the dial indicating one ten-thousandth part of an inch. 
The precision of the parts can he no greater than the ac- 
curacy of the gages used to inspect them. Because of 
this all Ford inspection gages are checked by Johansson 
Gage Blocks — the world*s standard of measurement and 
the most accurate system known* 

These gage blocks are accurate within a few millionths 
of an inch. It is possible to measure with them in hundred 
thousandths of an inch — ^that's approximately joo times 
finer than a human hair* They are manufactured by the 
Johansson Division of the Ford Motor Company and are 
used hy scientific laboratories and all industries where 
precision is a requisite. 

Many of the tolerances now held on Ford parts were 
considered impossible for large production until just a 
few years ago. At that time limits of one-thousandth of 
an inch were considered dose. Many Ford limits have 
been cut to one-tenth of this. Piston pins and piston-pin 
holes are but tw^o examples where tolerance is whthin one 
ten-thousandth of an inch* 

Holding to such dose tolerances increases costs be- 
cause all machines and tools must be kept in first-class 
condition to produce parts that will pass the rigid Ford 
i nspections. In spite of this, the price you pay for Genuine 
Ford Parts is consistently low* 

There is only one standard of li mi ts established for Ford 
parts regardless of whether they are for production or for 
replacement. That's why you can depend on Genuine 
Ford Parts to fit as accurately and function as efficiently 
as the original parts. 

FORD MOTOR COMPANY 
DEARBORN, MICHIGAN 
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WEAVING MATERIALS 



PAM V A O 
rattan 

I Ftccd.ColiTmi RnRlA, Cblna Qt&h, ChAlrCAiilng^ ChiUr FrAPte^and 
ftlfKilan Uauketr>‘ uad Funiltunt WoAvifiK. snui iOc/^r CtiUtSoa. in- 
IsiftfCiiom AMERICAN RECPCRArf C*ftf»OfiATIOH 

iDept. P t3Q Bathman StrHt M*w V«rk, N« Y. 




STOFPKD IW ONE M I HI V T E 

Are you tormeTitod xvith tto itnKing torture* of oeBomu^ 
riifshca^ cTupiion*, or other skin rtiilietiona? For quick 
and happy relief, Ufle T>r, Dennw’ cooLing, antiseptic, 
liquid D. D. D, PnEiiCait^&K. Its gentle oilfl soothe tha 
irritated and inflamed skin, ("loari groa!!udes3 and stain- 
ICBB — dries fast, gtopa itching itiaUtitly* A 35c irlnl 
bottle, at drug stores, provea it — or money back. 

D » D' • D • 



ADVERTISING SECTION 

k \ ^WHAT’S NEW IN THE MOVIES 

w tCoattnaed from Caldrato SectiDu) 

skydrop, from the exterior, looks like an 
enormous tent surrounding the entire set* 
It furnishes the “sky” against which “out-^ 
side” shots are made. Often the lower 
parts of these drops are painted into baek- 
groimds, perhaps of a city, a country sky- 
line, mountains or the oceans with ships. 
In front of the painted background drops 
are placed silhouettes of painted canvas 
stretched over light wooden frames to 
blend foreground and background and to 
give perspective. These silhouettes may 
be in the form of ships, office buildings or 
whatever may be required to carry the 
scene into the distance. In the Hawaiian 
set in “Flirtation Walk,” palm trees only 
eighteen inches high were used to obtain 
the effect of distance. And in "Mans Cas« 
tie,” a silhouette of New York’s skyline 
and a miniature Brooklyn bridge, with 
tiny electric trains running across it, com-* 
bined to give the effect that squahd shacks 
really lay in the shadow of Manhattan. 

In one picture, a man’s head had to be 
transformed gradually and convincingly 
into that of a donkey* It was done by mak- 
ing a plaster cast and then life -‘Size molds 
of the actor's head to which various fea- 
tures of the donkey were added by de- 
grees. At each step, liquid rubber was 
blown on the casts or molds and when it 
dried, rubber masks were made represent- 
ing the various stages* Finally the donkey’s 
head was ready on a mold that htted the 
actor's head. It was set with teeth and 
equipped with springs to work the lips and 
cars as the actor talked. A scries of springs 
and saddles did the trick, one saddle fit- 
ting under the player’s chin and two more 
at the comers of his mouthy with strings 
leading to weights and springs that oper- 
ated the jaws and lips of the donkey head* 
Supplying black fog was another prob- 
lem encountered in “A Midsummer Night’s 
Dream.” Already the fog machine had 
been devised to blow an extremely fine 
mist, but It was so fine that no coloring 
would show. The solution was to rub a 
mixture of vaseline and lampblack over 
an extra lens and shoot through it, 

So rapidly do new developments occur 
m the movies that little effort Is made to 
patent the inventions of the technical de- 
partments. Instead, the experts are always 
preparing for new problems* 
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Trees Into C{>sh 
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WITTE ENGINE WORKS 

MU OAKLAND AVE. KANSAS CITT, MO. 



BIG 1935 LEADER 



Ganyine Leather Ties, fc.;;;;:l'®.!S!} 

RciyN'. Be^UtUm ibcw Hthues uiicl plaM.i. I^Mik like 
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V'i:iiiFur muji BirliL une nlifhL alter nchfiHil.. Xit 
HKlen ubIlktT nw^eO. FIcihI AOc ut sLamps bnr 
HL[npl.e iui(l kit. fnftiJTn'afUtn fric. 

CENTURY TIE CO., 






Print Yonr Own 



[un-.nrn', rlrrulni?. Itu;^. lal.^sp, tMjVcft Ihllij;. L’te. 
itiEV. Print tof Dlhitre; EI9 Prbbti; cuq}' HJles 

! dr t ■' I'! Iliil*'-! i'rIn'Iaii'L PnshTiTlns. Ji:ni - nr- t! 

IM I ■ -.. K.T Sieli I r r^-.. . ...i..B .1-1.1 IL 

1ri1E.KILflEVCOMiPJi.Hir. S^T, M IJtlCrtH. COHN . 



SAfOOTH-ON MFC. CO*, I>epL 57 
S 74 f]cimmunlpaw Aye., Jersey City, N. J* 
PIpbsp Bcnd the fnre Sniootb-On Itcpair Book. 



amc 



.\ddn? 3 B 



HOME REPAIR BOOKLET 



NEW 

TYPE 



CHEAP OIL BURNER 



you NEED THIS FREE 








POPULAR MECHAJnCS ADYMl^ING SECTION 



ULLETS OF THE FAIRWAY 



FARMING BY MAGIC 



(Continuad from pige 401) 




7'Ajr Girl 1« W wishing Each EoM.ta Caflitr CarwftiUy 
Batar* St im AppTavmd for IJma 



for making rubber golf- ball thread from 
the natural milk of the rubber tree. The 
company claims it is the first real advance 
in the process of manufacturing rubber 
thread since it Was originally developed 
100 years ago. The liquid rubber milk is 
forced through a nozzle into a coagulating 
bath which solidifies it. It is then dried 
and cured and is ready for use. 

The covers of golf balls are made of 
either tjipetir or balata— both forms of 
rubber tough enough to take a lot of pun- 
ishment and resilient enough to transmit 
the liveliness of the thread underneath. 

A ball is in contact with the club head 
for one-five*thousandths of a second and 
in the cover markings of the standard golf 
ball designed by the ballistic experts there 
are 33S recesses. As the ball is leaving the 
face of the driver its traveUng speed is ap- 
proximately 167 feet per second. Mathe- 
maticians have figured the odds against 
making a hole-in- one are 107,510 to one, 
but Mike Brady scored two holes-in-one 
daring one round at Buzzards Bay some 
years ago and another man made two suc-^ 
cessive holes-m-one in 1921 on a golf 
course at Newport, H. I. 



(Continupd from pngg 

A new and increasing theme in most 
types of modem farm tractors is the use 
of rubber tires in place of metal wheels or 
lugs» Machinery manufacturers name sev- 
eral reasons for the change — ^low-pressure 
tires grip more dependably upon more 
types of loose soil; to gain the necessary 
traction rubber tires do not compress or 
roll the soil, the equipment can be driven 
on roads and pavements without legal vio- 
lation; tire replacement is not expensive 
because in field use the tread is not worn 
by skidding as is inevitably the case on 
hard -surface driving. 

There is also an outstanding tendency 
toward fewer and sturdier parts for farm 
tractors. Costs continue to be cut by feed- 
ing with cheaper fuels. Steering gears are 
becoming as easy to operate and as effi- 
cient as those of the best automobiles. 
Four forward speeds have come into vogue. 
Oil and dust filters, force-feed lubricating 
systems, automatic oilers, crankcase ven- 
tilators, hydraulic power lifts, differential 
brakes, mufflers and changeable wheel 
rims varying with traction needs are be- 
coming routine features of the once noisy 
farm tractor. 

American mechanical genius continues 
to make rapid strides in the harvest of 
corn, our three-billion bushel crop. There 
is the automatic corn picker, capable of 
picking and husking from ten to twent^f 
acres of com a day. This is strictly a one- 
man outfit. A tractor draws the harvester 
and the wagon or truck beside it. The new 
corn binder cuts and stacks from ten to 
fifteen acres of cornstalks a day. Power- 
driven blades cut the stalks about a fool 
above the ground, automatic bundle -car- 
riers and elevators load them into accom- 
panying wagons or trucks or drop them in 
uniform stacks. The automatic stalk con- 
verter, a sort of lengthy and glorified 
lawnmower, hitches behind the tractor and 
cuts stalks, stems or other crop litter left 
in 'the field after harvest into fine bits, 
which decay and therefore save annoyance 
in next season's plowing. 

Three men operating the new types of 
mechanical com shellers can shell com 
grain from the cobs at the rate of 125 to 
200 bushels an hour. Com ears are fed 
into the machine by gravity, and the ma- 

CCc^ntinued to pape ISSAl 
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Soon . . New “DELTA” 



T ools for Woodworking 

Delta engineers continue their steady year after year 
development and pioneering of new tools and new 
improvements in the motor-driven ecjuipment field* 

Important announcements will be released shortly 
that vfUl be of great interest to all Homecrafters. If 
you are contemplating additions to your shop — be 
sure to see the 1936 Delta line which includes 
Circular Saws, /olnters, Scroll Saws, Drill 
Prestos, Band Saws, Routers, lathes, and a 
complete assortment of attachments* 



1936 Catalog Will 
Be Out Shoftly , . 



WiLhln short time the 19J6 catalog of Delta quality tools 
will be off the press. It is crowded with photographs and 
informatipu about the new- line of IQ36 Delta tools, It ton- 
kins much valuable information that cver>'^ man interested 
in wood-workinp tools should have. It show’s how Delta toots 
are built to stand the grind of production wnrk^ and yet ate 
sp low priced as to be within the reach of all, how they save 
time, money and labor— and ciuictly pay for themselves* 



NEW BOOK for 
Woodworkers 

32 ptjte iMJcilt 'TriClleil I>c]lLii 
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Project*, 33 of new Amj novel thimn to make, with nuTncroiiA blue print*, 

wyrhlnif drawincb, photon rapiia p.n(i tliiUitratiun* — «nd cyinpWtu direction*. 
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NEW ONE-WHEEL TRAILER 
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Good Old POP ! 



He works while you sleep! 
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CORONA SILENT 



l*he finest portable m ode; 
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FARMING BY MAGIC 

(Cnntinued from pa^e 132 A) 



chine shells the corn^ deans off chaff and 
lint by means of power blow'ers^ and by 
means of miniature elevators stores it in 
bins or cribs. 

We are applying similar harvest skill to 
our old Irish stand-by» the potato, which 
is by far the greatest American vegetable 
crop. Anyone who has ever lived on a 
farm knows that potato digging by hand 
and hoe is hard, hot work. Nowadays 
strong, impersonal machines do the work. 

Our leading vegetable crop also has the 
benefit of the automatic potato planter, a 
special version of the gravity seed drill, 
which prepares the seed row, drops the 
seed potatoes at desired intervals, drops a 
helping of fertilizer near each seed, then 
covers the seed, all with reliable accuracy 
and at a work speed ranging from fifteen 
to twenty-five acres a day. 

On the whole, the new magic of farming 
is a fast magic. Reliable rumor says the 
coming year will see many new wonders 
offered for the convenience and profit of 
our great wonderlands of farms. There is 
more and more reason to believe that you 
or I may live to see the day when farms 
can be operated by pressing buttons; when 
crops will grow in winter from stored sun- 
light; when a well-run farm will be as effi- 
cient mechanically as a well-rijn f^ctory> 
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QUICK WAY TO MAKE MIRRORS 
FOR GIANT TELESCOPES 






Instead of rubbing and grinding a spher- 
ical mirror for months until it attains the 
parabolic shape necessary for telescopes, a 
new method deposits aluminum in just the 
right places to change the sphere into a 
parabola. - The amount to be deposited can 
be calculated in advance* If something 
goes wrong, it is only necessary to remove 
the aluminum and repeat the process^ in- 
stead of re-w'orking the whole mirror. The 
proces.s eliminates much time and labor in 
the preparation of mirrors for giant tele- 
scopes, in addition to reducing the cost 
considerably. To grind the mirror of the 
100-inch telescope at Ml* Wilson observa- 
tory, three men labored five years. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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If VOU want to buUirl thing-a faster — and better 
— Genuine Masonite TemperKl PftESDWOOD is 
the material to use, because; 

1 It providn CBiier worlcBbUity. Con b* cut of luWed to 
any ILK or ihape with rTguJar ihw* No EraiD* — ^no kTiola. 

2 I t ia tmifonn in q uality , reffardlsis of where purcha'Sed. 

Available in three thickimm * . * und Stnnd- 

ardixing on T^ifipered PRESDWOOD dVirida the costly 
^'accidenta" and miatakca ynai arc apt to nioke CKperiment- 
in([ with difTcrent mated alt. 

3 Tetnpered PRESDWOOD it a permanent material. 
Mobturc-miitiPB. it will mst warp, chip, split or crack. 
Jgints and aides stay fitted exactly according tc spedBcationx.. 

4 It requires no AnisbinE irratmcat. Tempered PRESD-. 
WOOD 'S Dwo natural warm- brown eurface makes a beau- 
tifuL final appearance. But ft can be varnished, lacquered, 
painted q 4T enameled with etandni'd applicatiood* If de^»d* 

Mail US the coupon below for free sample of Ma- 
Semite Tempered Presdwood to experiment with 
in your own shop, a.id for additional literature. 

Tempsferf PR^PWOOD antf tn- 
sulfition are ideal for hamm^ building and remode/md.< 
Easy ia finaficn under F.H.A. Aak your Maiotiite dna/cr* 
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MASONITE Corporation PM^g 

111 vy* Washington St,, Chicago, IIL 

PlesM «tid me free sample of Genuine Matonlte 
Tempered PRESDWOOD and addittcmBl LLtcraturc. 
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3 -IN-ONE DIUS 
TRIPLE ACTION 



ASSURES BETTER 
PROTECTION FOR 
TOOLS AND SHOP 
EQUIPMENT . 



WTicn you use 3-in-One OiL you aeluolly 
use ihr^t oils — selected for i^peciol pro let- 
live qualilies and scientilically blended to 
give your shop equipment the best of care. 
As 3-in-One Oil luhTical?% il also ckans 
twrking parts and keeps them free from rtisL 
Use il regularly to save money. Handy 
cans and bottleis at your dealer's. 
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GAR WOOD’S MYSTERY BOAT 

X ^ I continued trom fr... 409) 

had to be a dilTerent hull and a stronger 
one than ever had been built before. 
Thirty-eight feet long and ten feet and 
eight inches wide, with four heavy string- 
ers of Oregon spruce running the full 
length of the ship to serve as stout engine 
beds* Wood knew he could never spring 
the bow and bend it to get the proper 
planing angle at the forward step. Having 
figured the weight to be carriedt Wood 
built the boat with a variable forward 
planet one he could add to or subtract 
from. In trials he did this until he found 
its best planing angle. 

That was the Miss America until this 
year when tbe horsepower was increased 
from 6,400 to 7,200, an engineering feat 
achieved by increasing the gear ratios in 
the superchargers from 2,25 to one to 2.45 
to one. Again it meant adventuring into 
the unknown and this time it was highly 
dangerous. For months the four motors, 
one after the other, were on the dynamom- 
eter in the Packard plant. Each day the 
engine speed was boosted a little higher, 

A new and highly volatile fuel was being 
used, and it was so explosive that special 
blowers had to be built to carry off the 
fumes. Finally new superchargers, their^ 
rotors whirling air and gas into chambers 
■and from there into the manifolds leading^ 
to the cylinders at a pressure of ten and ^ 
one -half pounds each— a total of forty- 
two pounds pressure — were making 6.400 
revolutions a minute when the engines 
were wide open at 2,600 revolutions per ^ 
minute. When that performance was 
tained the dial on the dynamometer regis- 
tered a horsepower pull of 7,200, but not^^ 
before there had been several backfires^ 
that sent great sheets of flame across the^;^ 
room. Then the motors were placed in the ^ 
hull and Miss America X was shipped 
Florida for its recent record trials. 

What will be the speed of Miss America 
X if pressed to the ultimate of her 7,200 ^ 
horsepower? No one knows. The boat has ^ 
not been driven an 3 rthing like her limit 
and probably never will be, ^ 

“I will not drive it to the limit unless IV ■ 
have to — either to win a Harms worth race 
or, if my record is broken, to regain it for 
this country," Wood has said. 

Thus Miss America X remains not only 
a miracle but a mystery boat. 
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New Invention 

Revolutionizes Home Heating 

Costs Only An Hour! 




An Ohio inventor, J. O Steese, of Akron, has hit 
upon a discovery \^'hich rcvolutionijses beating costs in every 
home. It replaces old-fashioned stoves, and even furnaces. 
Gives a room full of healthful heat for about an hour. Is 
portable. M akes and burns its own gas. Absolutely safe. Now 
offered on a 30-day trial right in your home, at our risk! 

CHEAPER THAN COAL! 

NO SOOT.. .NO ASHES! 



Mr. Steese calls his invention the Dinenood Radiant Heater. Ah 
thoURb amazingly inexi^nsivep it is 9 complete heating unit and 
worlu perfectly, even in zero weuther. You ndju&tit instantly tojiiet 
as much or os little heat as yoa want. No peed In chiUy Spring or 
Full to keep expensive, mussy coal fires going day and night 

You set heet Instantly with this mvention, with no waste, no 
fusainj& no walclug. as with coal or Wood. There are no wires, 
no tuSes-t no sttnehmenU to fuss with. In 60 seconds of ter 
you get it, this invention starts producing cleon, heuLthful 
radiant" heat for you. almost like heat from the &un iUelt 

30-DAY TRIAL IN YOUR HOME 

Try thii remMykalilB new inventlan right In yoar own hinne 
for BO dun — t«it it IQ averr way — enj^y thi» n«W c*™' 
fart. Write t«liy fer fdll dowriptiQU and trisl 
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DEAFNESS IS MISERY 
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BUILD DUTCH WINDMILLS 
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TURN SCRAP INTO MONRY 



The Tiew and reVLwd kIIeIod oI "ALlla Power'" With all me tpn fsrtvlnal ifpeelflca 
tlniM Mild ten ttEnf fin™ is DoW uff Elie tireeV. CkinveTt old peneratHira Into A. C. atiH 
D, C. ireiiEfaCfirm lutd motors wiLli volUurefl n( rt to SOiJ vultn, for ptmer, [Mrht. 
welding, and radio oaeiaHon. f'reate new eeneratoni adaptablE for Iioitif. niilo- 
moblles. or tnieltRi. Tbej.' pan he driven by fan belt, wind, «r water. Thta bonk, 
with cnmiiiete thuAfTatiopN, telbi voi] how4safill; and ecounio Irally tbcH rhonptea 
ran he miMle, Also Ifutructhiiia (or lewladl tig auto armatumi 3.VI dednltions 
of tJertrIcaL LarmFi, etc. Alrondy n.Hcd aiitl ctldorsKl by tbovwftnija- Price, ¥1. 
PDfltua[J. AUTD POWER, Dept. B. SJd S. Hayne Ava.. GhlCag* 
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WgU NEW 

BLACK & DECKER W' DRILL 

That E*very Mechanic, Eyery Small 
Shopy can Afford — Mail Coupon noi^ 




%Li Dina 
THUMB 
&WITCH 



GENUINE 
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JONIQR DRILL 
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A QmBly Drill 
In The Low-Frieed Reid 

MAN — youTl ^et the kick of your 
when you first pick up the acw Black 
A Decker '^-Inrh Junior I>riU, Flip 
the twitch^ Feel Its power ai the motor 
takes hold. Watch it driye a bit throuiEh 
metal at liiEhtnin^ — 

It* bolaxice. Notice its li|lit weight. Jt*s 
the kind of fntt'WOrkinfl tool that every 
practical man wouta handy — tefldy to 
Speed through a thousand and one dif* 
ferent metal and wood drilltos Jobs 
around the shop,, home or garage. 

Alsot despite its amoainfly low price, 
there's plenty of '‘biah-prjc^ c^u^ity'^ 
in the way the %^lQch Junior is built. 
Husky aluminum raungs, "Compo" 
oil -less bearings. Powerful universal 
motor. Genuine Black b Decker quality 
through and thmugh. 

Mail the coupon today for the name 
of the nearest dealer where you can tec 
the new ^-Inch Junior Drill — nnd for a 
free copy of ouT complete new catalog. 
There are more new low'pdced Black cs 
Decker Slectric tools that you''U want ta 
know abouL Mail the coupon — now I 
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The Black « Decker IWIe.. €o.. Towson, Md. 

:^Mse send me your FREE Electric Tool Catalog, 
and the address of my nearest B. tk D. dealer. 
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INEXPENSIVE METAL LOCATOR 



t Continued fram pnffC AEJ? 



spouse to metal bodies is all that could be 
desired. The location of battlefield relics^ 
and valuables buried during the Civil war, 
are interesting possibilities within the 
reach of this portable low-cost unit. 

The instrument is housed in a sheet- 
metal case, the dimensions of which are 
given in Fig. 1. Narrow strips of the same 
metal are bent to form the angle brackets 
for the bottom and comers. The metal top 
panel, with the tubes and other parts fas- 
tened to the underside, is held in position 
by means of a metal clamp. The wood up- 
rights at the ends are supported by means 
of machine screws and short metal bush- 
ings. A hand grip, consisting of a metal 
sleeve prevents body-capacity effects. 

The circuit consists of a shielded oscil- 
lator for the exploring coil and a regenera- 
tive detector for the monitor stage which 
can be thrown into oscillatioiii easily. Two 
type -30 tubes are employed in each of 
these stages, with a single 30 tube in the 
audio amplifier, as shown in Fig. 3 and the 
simplified wiring diagram, Fig. 3. All of 
the parts should be arranged and mounted 
exactly as indicated in Fig* S. The bat- 
teries fit into the bottom of the case and all 
connections are shown in Fig. 4. Winding 
data for the monitor coil are given in Fig. 
5, and the exploring-coU windings are de- 
tailed in Figs, 6 and 7. The sectional view 
of the wood run shows the spaced wind- 
ings held in position with collodion. A 
layer of insulating tape is placed over 
these windings. The copper-screen shield 
and a final wrapping of friction tape arc 
applied after the cable connections have 
been made. A complete material list with 
further operating data can be obtained 
upon application, without charge. 

To place the mstrument in operation, 
use the test stick shown in Fig. 2; the cop- 
per ball is from a flush box. Adjust both 
controls until a whistling note is heard in 
the phones, then re-tune the monitor con- 
trol to zero beat, or until no signal is re- 
ceived except when the copper test ball is 
brought within the field of the exploring 
coil. An enlarged blueprint of the layout 
and wiring diagrams is available; those 
who wish it should specify blueprint R-213. 
When operating in the field, make frequent 
checks with the test ball to be sure that 
the instrument is correctly adjusted. 
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YOU CAN BELIEVE THE 
ELECTRIC EYE ...IT SAYS. 

EDISON MAZDA LAMPS 
STAY BRIGHTER LONGER 



YoUk eye may be fooled by a ’'‘■bargain^’^ 
lamp, buE the electric eye tells tEie trutli* 
This marvelous ecietuific instrument proves 
conclusively that Edison M.\zi>xY lamps stayr 
lirr^iiter longer than lamps of inferior make 
. . . that they give more ligiit for every dol- 
lar's wortfi of electricity eonsumed* 

There’s juft I one safe course to h>])ow when 
you buy lamps*.* look carefully at the trade- 
mark on the bulb* If you find tbis monogram 



ou the bulb you may rest 
assured that you are buying 
gfMJtl light at low cost* Gen- 
eral Electric C O' in pally, 
Nela Park, Cleveland, 01 do. 
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Venetian Blind Materials 
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world SIaIp, IniftHirtcd Loiitlipbi Lmlticr Tispe) Ciitda ami 
Conif^lete Fliirdwnre. 

Write fcir priiTfia. 

R A IPCTCRSON 

6S00 Ni Ashland Bird. ' Chl«|D, III. 
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with Dji>flpl oil, Eot Floiiic^, {{i^tpiiraotBr 
Rtnrefl, Oaraften. dhdUH and tinatfi- Rend for 
Uliutratcd faLcIcr, prlcenBiiid all informatlnn, 
wt/rr^ Fttn ava li^skal fiHiiJ'najTtoji rnJ 
THE THERM BURNER COr, 210S Wastlak*, Saattla. Wn. 
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dluiicaLkaini: rniii<i>ji HnJ Arid 
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flLiTTCPi IniifT BpriBp Bed'. buiL 
lady DCh Iw Irailer AlmliArri' C.'niPi. 
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ANTENNA INSTALLATIONS 

^Contimjcd frnm p>ge d,24) 

SO located that the lead-Ln^ or transmission 
cable may be brought down conveniently 
at right angles from the center of the an- 
tenna. Most standard kits for this system 
include antenna wire^ insulatorsj trans" 
mission cable, and the necessary coupling 
transformers, A single-receiver installa- 
tion is shown in Fig, 6. Complete instruc- 
tions accompany each kit as various makes 
differ in minor details. 

Anyone can erect a doublet antenna 
system of this description with very few 
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tools- The dotted lines on the flat top por- 
tions indicate a cage type of construction 
which is entirely optional. The antenna- 
coupling unit is connected in the center of 
the flat top and the insulated transmission 
cable line is brought down to the set cou- 
pler mounted in or near the receiver. 

Fig, 7 shows a multiple system for a 
number of a 11- wave receivers wkich is 
suitable for use in radio stores or small 
apartment houses. The 500 -ohm resistor, 
indicated in the diagram^ should be used 
in each top leg to prevent reaction between 
sets when more than five are used at once. 
One of the least expensive and simplest 
doublet systems possible is illustrated in 
Fig, 8. Lynch antenna wire and ^^Giant- 
Kiiler" transmission cable are employed. 
The “V-Doublet^’ antenna, also supplied in 
kit form, is detailed in the above sketch. 
This system is based on discoveries made 
by General Electric engineers in design- 
ing the antennas of short-wave stations 
W2XAD and W2XAF, 

^Tfi tw continued)' 
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1935 OFFER 
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OR DIAMOND 



30/fe^FREE/ 

Make Your Own Terms 




My cnttOdence tti my cniin^ 
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Pci Urn Fricei nn Ai 
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i-srai (htUtf F'lr lunicrljr 

> b-pir Kiilurr irn ^ild 

4jniit|ht jendry nil nrcT lh.E trurUr 

Aiid iiQW iLIt niftiUinblfl dIT^F' 

S^nd for 

FftEE CATALOG 

Wrilc niw— Ihk* ijlTcr Ip 
driwB BDiJ I'l I ha tHsuliful FR.[l 
JH-iif-'t tiip WD-teli 'nr diUMi 
ynit «.uli WBU It, riintlHi it, Bm| 
I^Pn Bnia UP LIvb tftbia jruk). 
dirtin. 

SANTA FE WATCH COMPANY 
&0 Thamai BNi., Toachn^ K«n. 

WtSu^OLD COLD miiSTERUNC SELV FK 
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i B par l ^ ta AMriBB tv HH p p *B* > I 
IS ™pi¥ bpd Ttn«B On •** Binnr ♦ rtBt*n 

si di»* «n TwNi* it*irU i mmk * ^cHubP. 

1 ft Ibm flH> IruM. BrwlwuDd. 
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Sell PlAYINC CARDS 



New eoTiy uray tr> earn menty at an«. Take H>rder4 rnnil frloflda alid 
otherH rur pupuinr low pEined t'layinj; c:.fir[M, IncJudirmr new initial 
artd M+n+ptam dacha b»t suit! let shir^, Jukt Ph 4 w attractive 
itaniiikTi ImimV ki mcH. Hlff pctidu. Men ur wam«ii, write tur 

FftCE SANIPLe OUTFIT. 



CENERAl. CARP CO.^ 1201 ff, JiAwn Dapt. 130, Ol»h|d. 111. 



iRIHT MUSIC 

' Tlifl .S]iuuLFI'*>' * Ir'tPlT iMiid Ptiinp «ah pea 
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LAFEST MODEL 
NEW 



niFlTifl 



PORTABLE 



Studenta. Duaini» PL>ople — Everynnel H^re 
in a rea l ppportunilyl Send no money. Merely 
inail coupon for dctalla pf Reyal'a free trial 
pflTer on the New Ktiyal Portable, If yen like 
thia amazing new typewriter — keep ft, I( not. 
return it — eld queattons naked I 



DCLUSIVE ROYAL FEATURES 

Touch Control— Ftugier Comfort Keys— 
many nthera— make New Rayal Portable 
eaefer to use— faSLer — more durabLel 



LEARN roUGH TYPING 

EDdr New scientifle meth- 
flirt 60 to 60 words n 
mi nuteT Easily learn- 
ed at ho me in your spare Umc. 



FREE CARRYING CASE 

Handaorrvo double -purpCNSe 
lue^gaR^ -atyJe caH, Type- 
writer quickly removed by 
refeasln^ four catcher 



3 FREE 

m 



LOWEST 



MONTHLY 

TERMS 



Small down payment. Balance^ only a 
few centa a day. Pay as you uae iti 



j Roy a] Typewriter Company, lac.. Dept. FM'^ | 
I Z Park Avenue, New York City j 

I PIcaae send mo complete detaHa GoneertiidE ! 
I Bpecial Fukr Triat. OrPiiR: on the N™ Royal j 

I Portable Typewriter with Toui'd Conthoi- j 

I Name^ j, 

1 Street j 

I City State;. I 



Study TEXTILES 

If J'rm^eH, buy or iiiiefftl>ries, h]:m ' b' ltn':h llinii] fnt'lp- Quirlsly 
le^LTniHl PL iiulnt'. VVrite fur lictnilii uf tlic Tertilc 

N. R. MIILLER & CO.^ Central 0ld£,|. Torofitn, Cnn.ada 





tlS0To*30l EXTRA MONTHLY WITH THIS NEW 



lllff *ip rr^ry 

■»h'B T«i 
1« rivbi ta lb* 



Only a low dullBTB moiitbly puts thlK prontablH 
‘"FHmplincd” Arc WaLder mta yeuT shup— leta yuu 
banrile every type of repair Job as Well as contract' 
for rnAPy and vruied steel -cnnntrUctloU Jobs, ProdtS 
Will eoMlty pay for it. potaes on 

30 DAYS’ TRIAL-^ our ri»k 

Cfied by U]s IT. S. Govt., leadlnjr alitomo-tllle iuiil 
Bteel plants/ Write today for camplEts detallfl, nu 
obllaatlon. 

HOBART BROS., B«a HI- 951 , TROY, OHIO 
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THE WASH TUB 



MORf YARN 
IN EVERY INCH 
OF JELT DENIM.. . 

It Won’t Waih Thin 
^lnd Flimsy t 

AMA7.INGr IB BUCffSWhil 
jTI [ri[iB 10 Ih# waati tk|b . . . 
w Eiiloor JllUiry OvrJiillHare thin 
hnd nliTBy alter Juut n fc?v 
scftibblngB. The dincficnc* la 
In tilt denim t Onl}^ LttOvi?* 
alia arc Tnadc from hravinj, 
tauith Jtil denim . , ,W!3VLTI 
tighter, with ITlfl entni fttt cif 
ynrtt to the pair, hfo 
Uvnralla end eunruntfn citra 
moniha or wfAr. N™rly Wi tom- 
fori nnd ipiwtirBnt^ riiu.tu.m in 
Lee ovcrallfl. too. Duy a Lee ncit 
Uine, It PA Yfl. 




The n. D. LEE MERC. CO, 

Eiept. M'^173 

KaniuCJty.Mo.i Snilna, Kan* 
Tri:i 3 ti:iq. N. J.i South Bend, 
Indti MtBDnpoILt, Minn. ; Sna 
FcAncUcO, CnL 

f Hr r ■un^L* of J*ItlM3n^ii hMn* 
at r«ii' noarml- £^l«r. 

HOME AUTOMATIC CIGARETTE MACHINE 

Han own ClganttM. 

Ttil aiKl lilurt ■>[ tuiMT. rm Tomihiiif'. ‘t tfEW THK CltAKK 

— PlljJirC^— ClGARFTTr.^ E«t— klmehi- *ll bhiI^ 

biijn. [liiiinalwd W™ rl.-i- riWK'fti’i ii-.' ■"In' inJnniM 

1.4^14 i+.iiajmi h«K ypit rnn n-UimtnTU hhaica^ 

AUTO'lATh; 1‘:l'T:aKEl IL M'lilS- I'tl S. 

rV'‘*'ll Ill 



Lee 

OVERALLS 

UHIDH-AI.Lt . ^ . SMMT* 
PANTS > , . PLAT-WJlti 



WHY BE MISERABLE WITH 



Itoliy Scalp 

When Lucky Tiger Stepw It Now? WLy 
be enibarrasfied with dandruff and 
armoyed by wcalp Irritations when 
t-ucky Tiger quickly correct* 
those condldoni? A real dati' 
dniff remover « . . safe for 

ndulta or rhi,|drac\ Bod aniDDg 
thn world.^4 [nrgcit acllcn ... 
Coatl littln bE drufgiBEa uij 

harWri. GUARANTGXD. 




YOURS 



for the Asking 

{I I'— Free n ew caTaL'QO ni GDndEnfen, TrantfQirrTt- 

ttr, ChAKet, antleats And icAeral oquipmrnt for rae+Jv- 
In a And 1i-AninJttino. 

i3'— SEND IGd far haw ^S-pnfA Manunl 'pi mont popular 
Short' Wave Raccivori, with illuitratJoni, dlapranii and 
parli 

AdtlrrtJ BopL PM-9 



HAMMARiUNn HAMUFACTURING 
W. Jand St, New York 



3<rL'aatTflA. IRculiLy 



CO 



ammarlund 

A A £ C 

PRODUCTS 



[4^ 



TELEVISION FOR MILLIONS 

Codtinuad from page 322 > 



movie film with a motion-picture camera. 
This fibn is then developed in a “dark 
room" incorporated in the equipment. In- 
stead of winding the film on a reel as it is 
taken, it passes into a developer, then a 
washer, then a fixing bath, and then an- 
other washer, the process being continu- 
ous as the film is exposed. 

As it leaves the last washer, the wet 
film is projected onto a screen and picked 
up by the television camera, being trans- 
mitted two minutes after it is taken. It U 
unnecessary to print it, as in motion- 
picture projection. The third process uti- 
lizes the “telecine,” a device through which 
movie film or still scenes are transmitted. 
By this method the film must be devel- 
oped and printed, as for movie projection. 
The telecine has a device for picking up 
and transmitting the sound track of talk- 
ing pictures at the same time the picture 
is transmitted. The Baird company is af- 
filiated with a British film company and 
the actors and directors of the movie com- 
pany provide many of the programs. 

One Berlin station is transmitting daily 
programs, mostly speeches, the receiving 
sets picking up both the %vords and the 
features of the speaker. Ten other sta- 
tions are being planned for Germany, and 
receivers are being built to sell for about 
$200. The different stations are to be con- 
nected by wfireless and cables w'hich can 
be used for telephone traffic when not 
employed for television. The receivers are 
equipped with cold-cathode tubes which 
project the received image on a screen set 
up in the cabinet. 



David Sam off, president of Radio Cor- 
poration of America, has announced that 
$1,000,000 will be spent in building a trans- 
mitting station in the New York metro- 
politan district, in constructing receivers 
and in program service. Transmission, in 
the beginning, will be limited to a radius 
of about twenty -five miles but this wdU 
make television available to several mil- 
lion New Yorkers. The images are ex- 
pected to show ten times the detail of 
crude experimental pictures of a few years 
ago, Because of the high cost of the many 
w'ires necessary' to transmit television, it is 
expected that its general development 
must await the building of transmitting 
stations to serve limited areas. 
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ftDOQ*fc (41600 06TBBthDd&« 
new Ovnn Butni InilnnoenU. 
Uiny WQi»i 5 erful, itn* 

TiHliiy tAa**w 
Cmna an tha ‘'cboice of 
chfl artiita." Ifou'll Bid' 
' vanea fBatar and talia 
/ mocD pHde In a. {renutna 
/ Conn — made by tb 4 workl'd 
luvBKt ntuLofaeturer, S(^ 



WRITE 



FOR 



your dealer nr wnt4 D> itsr 
HnmB Trial. Ebh? i^micnE 



EinmB Trlal^ Easy PaymenE 
efftir, Trii.'ntKm InitnunEut. 



BOOK 



C. a. CONH, LTD. 
iTi C lan Wiljt.. Elkhart, tad. 



CONN 



START OWN BUSINESS RESILVERING MIRRORS, 

REFIN'ISHJNG Mcuil, plated tirticleflt auto pnrta^ 
talili'w.Hrifi £xi>«!riL'^riro unnevGiiBur)^ SiiiuU invcstiiiiMri 
fijT ptirtuble home outfit. 



SPRINKLE. FLATERp 129A. MARION. INDIANA. 




HAKE ELECTRIC DRILL 



*4 T AC MO'TD* HADE flW Hadil T Fard 

3 I I .iSa B iaw*rrt*^. Wn fnin>l«Ii d^I nc PuIm 
^11 aww IWfrrnn* Itki V^I, Lu 

BAA OITILlj. Fku p»BnaiH]<], diiEr midor 

d.’Tiliippi nil !,■¥#. k, H. ■'. no nJ.t, AC ntr 
tnUi. Mmif l4i OiHMnu«<l 44 work. 

Drill Kit UTw. Cki^ pjlnr mpr 

HID CO., J0« m liJ^ All,. Lmi Bll?. Ht. 



lEr n 
T^ vrU 
eWt TiHjr 




T.cam rtl«flf!l ElartnetTiDB- CnnI I Dually Em wknK demand fnr 

iJleHaJ-train^ men. Rteiidy, iyrl1-'[MJil JnbK tar yeniH (n 'nnint. 
Think uf tlic need for DiEKel cipma In kcrvlcv and 4i[>erAte EruckH, 
tmctnri, trnliu. bnntA. airplanet, pott^cr ithoVEK rinnhevH, tnntnrn 
ill minca pumiM busK«i. mwer plantfi, «te. Why not enter irbnt la 
ouDcedeo Ur tM tbe mo^t 

Rapidly Expanding Engineerlns Field 

hfalrr' vmir at^ri ttn^iudi hnnir »tuiHlr.i <ln JT*ittilwwJf hy Boa* 

bloom, ORY i^itian, rovrrjnE > 1 ] lJie»l ■|rv>'l>ipnkrp|.l 4 . Tti'AIF 

tJiiarmiahly all rundabirataii aiiil primrltiln. Ihlnalirtn arul annwrr flirniT 
CTontoini T^obLn. I^leiil Famiuloc'. UrKElrmL iDBlrurtirjo on liinH'-J 
of lllah and 1 ^ ■r,a|ir*fHl , AurkliariBi abd AcxnlaoriH for Stlariire, 

LroMfiimilvr, AuEttiiLOLU'e. Aero atHl ronnUe ServLtM. 

A »hiiiiler-ij iMKih HiHrdy aulli.f'NriH. £44 paie> 4 r Pr«fu»elr lllu*- 

tral^, Flasitiv ^var,. fVic« $5-lK> PaatpaM. C. O. P, 111 U. S. 

U iwi.'frrmi, Hmidl aipbURt rttra lor ptHUca alwrml, 

Papular Mechanic* Pr*«>, ton D5, ZPE C. Ontirla St., Chlaapn 




Lc^n Air CniuTitLnnI [tf . Be one of the far fwIiw lueu to uet In (larSy 
and take aUvanljuTe nT tho hinny tniw onporttmUieB, ThutflULOdH. nf 
instaJlatlohif have been mortfr And Aro betoff mode, Air Oozkdltkmlna 
jint drtTy cnmfrirtnbie tivlnit, but, In induatry. the iKitcctina 
-Di idetu oorKlItEnttfl for the LLF^ of mjmy DTi^uct^ Tbfl 

craaUun and contiol of indoor weather la 



AMERICA'S NEXT BIG INDUSTRY 

Get vnurtflvt Witt the new book by K. W, Rlcbecb, InternAtlnpa) 
AiitbAnty. It la rk>mpletc. hnn^ecbnlraJ; tetlN wnai A. C. la: 
dirfcrenrc trtlw«n cncnplcte iDondItlonkiiB ju>d coolincL Lum!diaciii» 
tion and nUratluot nil mcthird* njid typea of equipment; liaw to 

Eeu™ TngutrbMHiiU; luhr loalBlJ.Lth.ML >*Uht HftHst Lnillot lo new 

.-WS llli*ti»i»4l riFtihfc. rrkiiti.AO 

Beni C. O. D, bi L 0 if imlprrrd. GriLib Mnaimli Fitm lur ptbImf rli*r*id. 

Papular Mechanics Prast Rnh US »B E. Dniarla St,, Cliicbge. 



Another 

“CREATIVE 

WHITTIER*’ 

who uses a 
Kemington 




**Bud' ‘ Riake nirin 
ooriauuhr* far 
runianat nuq^ 
oUtfm, 



ASK the accomptifihed wood -carver or whit- 
tier for hia eecretof sudceRa, and he'll tdl 
you: good knije!'^ YoiiniuKt have a knife 

that bolds a razor-aharp edgo > * * %yitb blades of 
forged, fa [gh-carhon sleeL.bWith a Cumfbrt-ahle 
Umilla , , ..with rugged jotmts that don't work 
loose* Thal'tt why 

mate »nd mbny Remia&toiL 

uac only Aemingtoni ^ 

kuivea. Try a Rtming- (fiijMjjft 
ton, and aw for yourself! 



send 3 r FOR WHITTLIN’ BOOK 



nemiafnoa Aims Co.,Infl.,Cullm-y Dlv,, T>c(;pL RrjJECfhirt, 

Cntin, 

Pleqw sand "ThingaTo Do Witb A PcbcV*! Knife.” I enclooe 
iSc stump. 

^famC . , , * 



Street 

City .Hit * 4**4 4 4 4 ** 4 f 4 4f-«<StjgLB 



RENEWjOLDB 
PLASf/CSTl/CC 



fiiLDINGS 




Nirw proccBN — FiiBCfl a pLaNt.li-. waiernroor irIxtiiTT on nnr 
lurfjire. Hciicws olil blilklltbtn W U >1 A iKirmcmeat u ver^ 
eost En Any thlrkne** liotiwl And In .in minra. Provt-n 
over six j'«tn n'tual uae in pTflctlcally EVefy clloiatE. 

Bl<; EARNINGS OFF SR F.I>— Operator rpnorl profit* of lOn 
lo Wc per Rij. yd. rovererl. Mrtrtitnc mpjuiiy 4fl nq. yil.i. 
surfiifE pnr bniir. flni! Jpb often piiyn Inr mar nine, Enjgy tho 
prodtN ronnfNMed with Wb Bovernment ronovitlnH rjunpalcu. 
Machine furnliihffll nn tree tnid. eony pAymEnle, 
it'Eite today fur compktn deiDdla. 

COLORCRETE INDUSTRIES, Inc* 



5 TD Ottawa Ava., 



Halland, Mleh. 





CatiloE — FREE 



Over ZDO Stylfs and ^Ikes of moveu, 
iLangeif, Flimaem at Fbetory 1‘rEcw and! 
EOGy TcTIuh — on lltlln na SSc a day. KlnT4 
ItarekhM tlian in 2D BIh stqitn. 
S'ew Itylce, new ronttuea. new 
eoioni. Veaf to Pay— 30 dsya 

Itllll 3 A* Jhb* Mitii'uVdl Ui,t — 3 i- 

biritf ihlriHirTiL* OV*4 HOlOOD Stflb- 

m* vtmm* 39 Yean In awkiill. 

iri^Jr ^ Fitse C4A|Ji>I|. 

m luuaooa trayt t^.. MFJH 

3*! RckCNwitwr AmbYW 



A Kalamazoo 

ic."vi Direct toYbu" 



Wlien wriftfliF to advertisen please hicteUou Popular Mechanics 
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ELECTRIC EYE 






PRINTIKiM# 
COUNTLESS 
C7T>»ER U3LS 



OPE NS 
POORf 



SUSCLAR 

ALARr^ 



LICrHT 

CONTROL 



HANDY KITS FOR HOME AND 
LABORATORY EXPERIMENTERS 

Fof Vttfl Yog'vt bttn kcvSilt •boill lh« ntyi- 
t*f[frui "EtKlijc Eyt'" (Photo Eloctrlc CiH>, hAoit 
rcctnlly you how »-■ i-n il in iclu«l uitr^ — op4T^ini9 
i^QDif u il bv ftitgle, controlling lljhiilng'j tic. And 
now^ wilh tht iriMptmtvr nnw tby Elocbli; Ey* 
Kill you un put ihJi amating dftict to work in your 
own hona Of ilvow. Wo ttll yo» hCw“W* tupptv 
tii^t Mattfiilt. Ordif lad«Y» 

EXPEftiMENTAL KIT No. 1— IncMrt 
EBY ELECTRIC EVE, fl*l*Vj Rttiilon, Con- 
dtnitt, Sockiti, *te., and roll inilroctiont. 
Only poMpaid. 

EHY ELECTRIC EVE (onlyJ tnd inilructlont. W.OO 
poitpoid. Wrlit lor our Electric Ey« Cotalo^- 





COMPLETE ELECTRIC PLANTS 



OS4N A-C. PLAM"Td rurnWi Uxt wnt cumnt 
u r^iy trrvioo. OpnnlB R«41o. WntitT Byttain. 
licirucflntor- Aoid i*ivoe«- 

SIZES nU WATTS UP 

IIktd A.C. Currant any wharf. Mcm^x-Ib 41 tO uui 
ifp. Rim y to ina^l- Avoilfttpl* Eroin ntxwk. Id^t 
Inf lurni, cffiTipn, tato homcfl', eomnuLreiBl our- 
pwtia — v>ywlu.TC: alwitrkdTy Ip nmlnij. 

OMAN A SONS 




Electric Paint Sprayer 




Brurtlins nffprl immiiii 

flpriiylnM Infllnriiyt 

timiyiLm intfpufll mir 
nrjruy rruri. tuljii^tuiilr. 

i]irM^lni;^Lni$, Jnr4 lu-d 

nmml Hp-ray tirii.ilHfi. 

vjimHL, i3Hiiim:l, Ini'- 
nufr, -ilfwf oioml- 
T4 um paints JiL - 1 'Cl h'Li tffl, 

Ttip jiiiwcf wiry 
onT€£t t'me; aMi[ nitjur 

JUjnI liotH tHJttKir WliTL.^ ....... m 

Out tit n.H!tHTl*te with flprfty run, 5Jn.t!lmj*l Cfltticrewnr with «Ml#(l 
phtjin. SiitUhMilt nmniitJJJ^htavi' duty W^tLnabOUine mutOT. UO volt, 
eri^y te A,C . ply jf ansi ctml, imfety vplve, Ifi It, otr Inj^Or Juhi oIuk 
I nl j tilth t stucket and IUh roady tor cuwnittnn, IH-S* cornpUtB. 

RcTid M.itfi rtep Hit, haJftTiM C. O, Jl. ^blMplikir welehl, Jy lbs. sold 

on mnnay-Oach au*ranttP bOilmi 

NATIONAL ELECTRIC TOOL CO. 

560 Waihlniton 6iv^. Dapt. 319 Chicago, |tl. 



Handy Foot Cantrol for Lathe 
Motor Switch 




Poda/ fflistofiod fo Flfloi* Pofffli't* hath^ Afofor 
Sulrtcb £d B€ Oinrofad urith th^ Ft>of 



Both hand^ are left free for handling the 
work when a foot- opera ted switch » like 
the one shown, is used with a wood- 
turning lathe. Construction is very sim- 
ple, A length of dowel rod is slotted at 
both ends, one pinned to the switch lever, 
and the other to a screw eye in the pedaL 
The latter pivots on a short dowel passing 
through a wood block, which is screwed 
to the floor- Foot pressure on opposite 
sides of the pedal turns the switch on and 
off to start or stop the lathe. 



Simple Method of Removing 
Valve Springs 

An auto mechanic in Texas has a method 
of removing and replacing valve springs 
in Whippet cars that saves him consider- 
able time and makes it unnecessary to 
loosen the guide blocks to insert a com- 
pressing tool. He unscrews the spark plug 
in the cylinder he is w'orking on and in- 
serts a small screwdriver through the hole 
and underneath the valve head to hold it 
up after the locking key has been re- 
moved. In this way, after taking out the 
spring retainer, the spring can be removed 
or replaced quickly with the fingers. — -J. 
L. Baker, Cooper, Tex. 
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*5000 * 

■5ft "^4 

-9 Iw l_VlB_^_ 



3000 ITEMS 

rDrr wholesale 
Fall catalog 

of 152 ffjr .T^tnl-s^ 

sulL’siiipriT, dcalL^i^, otc, 
iSliows 3000 iifc ft>Gk 
bottjom ivkn|{.'s:Jc pri^res. 
Drills, fliiVTjfs!, jfiftjS, pf(V 
miuiiL^t, t4}ilotrk'«T liodifry, 
etc. are ilhistnitod. i^end 
for the Newest SuiimiiT 
Issue, TODAV^ 

SPORS CO. 

7-dS Main St.. Lc Cenkf, Minn. 



Metal Castings 



youp own csiftltucH nf alumlhuin. J5opp«f bmnit, stiver, Ijouh. 
Outdt ciinlaini KOA TijmAc« «l'th 1 10 ?nl 



Inventors and 
Craftsmen 



>PP^h br 
ift. Ou cycle 
^ at. 



iinxiir feinswrr. 

liiouldinji nancl, crtidblen, rubbcMi^iM, Aob^. ptirUnur ciftiiinele 

Kiid 4^t-ini|n[ii' lo* iMw, yju- TiHfciiiE irij., 4»lis.!. 

■qiHrnwn). rt»,i *l«a qml fer foriinr. e«*" lvirdl*nJi»« aBd. Imt trt»liri 4 . CrwiliJn- 
rapB'h.I' e -ruNlq (wIift, Prin- nf niAfit SAI. H^P^FIly 4 'MPT InrliH. t[> An. 
Vt’lili'i 3A lli«. PHi-n .iT niiLifii. No 3ii. F^Trib-li,^ 11 {‘uWn InrliE^ II j.OO WnUhl 44 
|liF PrinTP f. 41 . Ii KnC- nh 4i|/iictA;r pMnr -pwrpU.'Uv. pSuD-^ep C.O.Dr 

Writ-i |u^ Ftrw C> fml'*'’ Fi'F 41 lulv 

KANSAS CITY SPECIALTIES CO. 

P. □.. B«i U22 KBnis« CHV* mo. 




Earn Cash ai Home? 



Ujuw lAccy sfeut m UKlirtKpmn lit ceJlor. ttuic^ Ti«rn. 
ailurLeua mcihtHl. W* flOfiw yoii haw. fuml^h 

S uumntefld ntiktariittfl aatl buy m»|^. Vul liable blfl 
tKik. pleiures frw ii you «rrtl* qiU( Vly. lOOrt.] 

UMITD COL » 4 > L^c« 4 » AV 4 . P«* 4 . 1 » C 44 K 4 .H 



MIND POWER 



A FREE BOOK 

0« vetop y OLir pa-f-tc n at, creall vo po-werT AwdVe n 
the silent iFowpin^ forCal trt your Owti C 9 nictcu»^ 
ntii. BacoPTio avn life. Fuih Aildn 

4II oblitoclei «^itK 4 ne-w energy you hjva Ov4r- 
l»fred. Tha ftOSiCftUClANS know how. and wilt 
hrip you 4pply tha grdraite&t df all powers In man's 
eontroL Craa-td health and abunderiea for yourialh 
Writa for FREE badk, "Thd Wiidorrt of the Sdgdi^\ It 
tells how yoti may racaivo thosa feachingi for itudy and 
Ufa. It maeni tha diwn of a oaw day for yov. Addraii. 
Scribe N.LG. 

ROSICRUCIAN BROTHERHOOD 

San Jaie lAMORCI CaNfonila 




A nf'w and revokiiionarv proct^j^s of 
brifk making. Plants makci l>riek iti 
single, double and triple units and com- 

ploU> rfinpe of forty (!olnrs. Coiitiruioui^ Htip pio- 
dLU-t.hui imd liirert di-livory from pltmt to hiiuilor 
proviili’w prc!ttt?r (■fiirifiicy ihjiiiiiirgoiiontrjtl 
at a fmetiun of the cost 

In torritoncH wln'ro tVif'y jirr loratrd. pifmtp in 
□peratioa tlfniorifitratc oamiug pnssibilitirB 1 h> 
yund iLUtIri[ Kith III, iind havti tint the uost of lirt.'- 
siife bniJ dings down to that of frame. 

fciwjild umirr cxclueive franchise with iiiitijd iiivesl> 
mnit 08 Jow as ®15tX). Write for "4 KHVS TO 
SUGCESi?.*^ 

W. E. DUNN IVlFGa CO, 

€00 W, 24 th St, Hollands JVlich, 



TRimm EXetLLOPHONt 



bearing ^icL \j/ 
Atosi ^eojale 



50 



jfW Up 



HAS — j Bone Conduction 

AMPUFIED 1 Air Conduction 

The ItHVfflt current drafn. rhic l«wt uppmtinR iisffl 

4srdin(xry flanh luih.t bnltEiriEin* ie liiititwsdfrnt and raally r4.nrTW 
fiirlable t/» wear, IVuilt by tnn world'a furpninot niumifftcturcT 
nf GItOUP HEARING AID equipniant. irnVe /ur free liitr- 
■l/ur^ of eiihcT viriitviunl uT ^oup ?ioanna nidt. 

TDliUlU HAOtO MANurACTURlNti CO. 

I Klmin Papt. ma AnnltiMa Av.p Chloito 





MAKE). BIG MONEY tHieini; ^Ubt ffOftf. 
Brcctlcr iaye ] 0,0(10 cast cuch year. BuJl- 
frQlt PcH &] to doacn. BiKKCft mancy^ 
maker yau rcifi ratic. Back-yard ponced 
atartj'DUr Any ftimotf ■uitobic. Our 
NiiFdnd! FREE b™fc *'A Fortune iti FroBi*' ■c*'' 
Claiitc piuini everything. Write toduy. 



FREE 

BOOK 



'Waiifli lip to 1 Iba. 



AMERICAN FROG CANNING CO- 

(WorJiJ*, Euryaet Frna MurkclJ 

Pept. U3-5 NE!W ORLEANS, LA. 



Raise 



Giant 

A NEW INDUSTRY! 



Frogs 



IV^rrn surifiHjy to (ifirvri iarrtt uifMifioit /'opitJnr 
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AMAZING 

TYPEWRITER 

BARGAIN 

New Remington Portable 
onlylO^aday! 

lO-DAY FREE THIAL OFFER 

Only lOiJ a day Ipuys Ist- 
TDindRl maclibip. Nr>l a 
iLsed or rebuilt typewriter. 

Not (in Enconitiletn nuicliLne, 

A bMintifnl brand taxa reiciila’ 
tion Rcntiijptull ForLubiR^ 

Statidord -J'roir keybEHird; 
standard width carrhEit;:eJ njar^ 
eili rekn^e nn keylnuirfl; l»aek Apacer;: tuitoiiiatio ribbon revi?tfl&j 
rrrry /fiiiUrr 7fmnt/ itourJuriJ fr^iftwritrrs. Cjirryinj 

CHB 0 arfi typiujE coiirae . . . absolutely the biERcut type- 
wri tiu" I'aliit DVtir ulTemJI 'J’ry it in ymir hnmq or nffi™ lO dnys 

fret^. If ytm dn not n.Jf'ee that it is the finest portable nt any 
price, return it at enr eifK-npe, Dcitt’L delay. W* pay Dost of 
shipment direct from the fai'tory to you. You nave on the pur- 
chase price and ^eu do n«t nsJt ont penny. Write today! 

FREE HOME TYPIHS COURSE 

Write OemintlM 0>nl Int. DepL ISM, 105 E. Unit SL, N.Y.C. 





«^95fflKSmES 







tmvtptm 
PRElimiB 

N*nr 1Jwi ri^r- C-7U«1 aibrniJ e»7inm.lfii«iJi Tiuuirri SHroo 

f-amjiejij? ift V*i VT InmLIil f . FmMim liJT cmr SO Ln iiiiwt 

w|]ni4 ni\tm OtBE 4 UhUdi^Trtiri- Olit nUtfLEHrU Inn rtl 

^aKN^. W-HMEN'S ind CHILDREN'S jnic m 

3-wi>JNeHle.iilnHrer# Pl/iDHi SiUjerktf sjUiE^isri 

Nrrh morpcirtl lEEl.CXKJ Gold afmd funisnln-AHtul-p^lloiil EXw 
tn bynwei io Experuf^ vw\f^T*rmmFf r riwi dkal 

kicUiR ReiiI RiOLIjiit inaLTiireluru . We 

Elnrl jnei. Kme JcLlTErjr. We [uy !■ ■* J- ft O 

iHialh^K, Hnl: iDlJltU llElR. I *4 * "T ^ 

W'rhfl 

TflHHERSSHOECO.t”.J‘n*. S:S! 

CbeaperHlEJ^ 

Without 

COAL 

New Invention Fit* Any 
Stove or Furnace 

Remi^kablD inventubn bnrn«9fi% 
air, 4% (5f a cheap varinty of uH 
obtainable evDiywbere. Does awny 
with coab woM, aiihi^, dirt Bud 
drudgery. Quick, clean, Eilcpt 
beat, ‘i times botcer than «:c»alp 
BT»d chca|ior« Teinp^raluTe eoP' 
tfol jciv« any amonnt of heat do- 
sired— 'Ho mors j^ettin^ up on bit- 
ter eold, wintry morrunna. Many 
automatic Features. No kos or 
cloetricity needed. SaFo as ordi- 
nary kitchen ranse. Easy to in- 
Bcalt— no daniagp to stove — siin- 
ply Bite in litebtiz of nny stcw'c 
mnjte. or fumiice. Costa Just a 
few c£nts a day to operate. 

TRY 30 DAYS AT OUD RISK 

Low Introductory price and 30 day trial. Write for free cat- 
alojj.. AGENTS ami spare time worke-rfl: Oil huat naves money 
thin year; peapifl buy to savel Write trn med Ma te]y for fr«« 
bumiUr offer that sterls you in buBinma for yourwif. Act NOW I 

BRIGHAM OIL BURNER CO, 

KM ClJiiii An. £t. lAuiSf Mo. 




EARN m A WEEK! 

Write for FR'EE Burner of- 
fer aod pratorlod territory 



t1«n «ih 1 wonun WHStod lo d»m* 
anftrffis ind tsk* ordsm For this 
weodOrhil kimnllon. tUli yw'i 
malM- kr* IremkEidDiJt. Maho bla 
lltOIM|(. EAperlAili:. unnseksuiV, 






v-J 






GIVEN! 

$et>wpu.-u.d. 

‘■■•1 wJtb K(-Y*k 
_ ^ , . .. 



BIG MONEY Assembling 

- NEW KI-YAK ItA 

Make A'fc rnonca nq each SO lb. ^fcnd 
KI-VAK yuU Cad/M oT.rnnfrrr at hnnie jn 
3 days from r™p^rtr "put-to-ht'' Kit at 
amnxinK LC!iW CtJHTl liHWi>rth:i'. 
t'sstT iSftifppif-it thins anoat, CL'oinpicte 
r'^iJlLnn ItU' a Fpu ilollurs Mtm.} RUsH 
11lc for bl1u5Lni1eil hjider anrl ta Paddio 
lH OFFt'D! MCAD QIJDUB,ig I, Hkrki*!. 

D.dt, B-U. CHICAGO, ILL. 



WANTED MEN 

MAHlftE POTATO CHIP STORES ' 

We furnish everyth [nB^hfllp Onatire ^ 
end ]i»rate you. psIperIcnDe needed. 
Treraentlmw pro fits. ^k'ru(utLM^lk] intrntluntnry 
atarCEnn plan. N'hj hoUM-tu-tioUw cafaViinuEliR. 
Wutiderful upiiortunlty. Rush natna Inr ffee 
book or Front l■■acts — tuiJay] 

LOHG-EAKIN$ COMPANY 
92t-S Hifh StroGt, Springfield, Ohio 




LOIVC RAIVGB TELESCOPE 



Ybt WILL I;nJDY luLne Lliu OriR^trlfel M>- 
^ ALL 

B HABd Brtjw uxu fr^E lira*, f nlj* 

Tiiloii" Ci 
«li^ 




Far anty 




GOIID FOR CATALOG 
DTNOCCLAIUj, IIKLO nLASSEJ^ 
HICKO&COPkJ, jllA Ul!;K!k KTC. 

■WIGHT-CAHLSOH ULHUHATnRIEa 
O.VU P-B ITS TllUl AM< H«« T*fhi N. T. 



FilesUpToSOSawsaDay! 

F- L. KUEhti, IIT., writes "FTavInir g'Dod auncesa 
With my FOLKV Autotnatlo fiaw Filer. It doe.s 
perfect wnrk on all gattu, lianel, drele and 
barwlMiwa. Feo pin bring wrprk from 3(1 mLloi 
away. Often file 4o to 00 sbwb a dny " 

Jin nx]>erieuce needed. Steady, gmwing, L 
cAati businenH, Hmoll inveetnieiit. Send 
rwatcard for FREJE Pf.h\X. 

FOLEY MFC. CO.. 91S-5 Folay Rldi- 
U MgIu St., N. E., MlnneRpella, Minn. 




NEWl! MIOGET POCKET RAOIO 

Fils [n atiy ncmk'C'L ruUy. W'^^ttlu OD 

only 4 nia. AS atL-uwiil NO (ubn. p-* 

batlEjri"" Ejr QlFOiriul ftftJBEiel imiB I nE.ir. 

p[*eth-d[ Ntjthina lo TrUT nut er 
lle•^d rriilkKEmcE^L — nEnly Utyt Uanvl^ Hart- 
R.tAlE9 aemJ noDctna .t.linnA with beaut eIuI blilRr 
iHbr. KiiELZb un to AO mill*— mufli riTAici' undttr 
Ki'H'jd cooiliiloti^— f'titr littJe stflUcf Can ha luati 
hjr AilVO.VE: AN'YWtlEn.EI F'Hirriwf— .Vp li* A bi"Jii4^llf '■Twjtf'ff 

in i»(r,^. Iviiliriii. r.inp#. nS 
Priid unlr SJ4MI mid pE 




■■hh Jihldeii 



lid djHKIh^JU Ml- ItW IKI llbYrt 

iikuEU^I TIIESE.AHE FACTifl 



mlmiini (I M rilij» ih^iRit* eje *i:iid SZ-U4 (C.ili, MtiRny OrJnr pr Crwfc I l€lf™| 
UiULmn''''^ Ori-T KUW I ^fotaditw l^Jbey SSc 



TINYTONE RADIO OO- 



nitn,l 

Oap^ P-g 



Al BtIIbt DFRkm. 

K£AKNEY, NEB, 



invention SAVES GAS! 



CUTS 

GASQLIKE 

COSTS 

Z 30 % 



Cr Bates New Ml leave Rucords 

(t'l il^rrel VACU-MATlC"“ TTttf Ofrimretor 
That ertathtw;'' AUTOMATIC CONTROL 

RuBiwtiLtiTiD CQTiiftant p«Ah pvrf E1ETDUK1L MUrv 

Hwtr, amPGlhar rmnlw- GutcN*r sUFlittK, 

Fits kJl eani IkstiiUkd In a law Dduct^ 

ib.h.a . ■ VMI'L WiSlil Jlnt .^Vd ti.ma M» H- 

TRIAL Tar datstlk kboa| V ACU. H ATIG 

ncCE-n t9^ EKir FRKE THJAL CPFEK. 

9rFEif Writa TDdvl AflEHTBWAHTCD 



VAGU-MATIC GO.. 7Sl7-1t4 W. :$tdta Si., Wauwajasa. Wig. 

MAKE MONEY PRINTING 

letter nnrl biUhendlT, clrnuiDra, aarda for trfendj;. 

^are time. Easy tn lenm. eOey tq set >nbii. 

Printing Pphs*! ehw type fuceit, tinn piste 

SLippLlBfl. lowest qliCea. Senu etHin p for ijntalrig, 

FElFfER CO*, 51-A| 6 Columbia SL, Ncw«xkn N* J 

EXHAUST AND VENTILATING FANS 
WITH aeroplane PROPELLER 
BLADES, DELIVER MORE AIR mb 

Fur rentaiiran La hnmBa. aby place licnllTUf Vtnil- 
lutlon. Spe 'bil 2D Inch prnpellbr bladoi fOt onc-hatf 
inohehafl motnrB S3.7iS cnllert:. Circular for stain tL 

A. A D. ELEC. CO., minttaapalla, Minn. 





Make Money at Home / 



snow MdiHHWMS in yuiir cellar pr nhed. ExriuiiJve 
new pti|?(icB9. UiKgcr, better, Fiult'kiir «tup9r Mure 
money fur you I Esgronyi tlse Hapind. Nrllg Pii Frie PaiI, 

Ahiaritin Muihrum Indinfeltt Lid., DeyL 3M, Toranle, OwL 
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TALK-SING-PLAY 
thru your own radio 




BROADCAST yovtr vaJt^e an pmfpvnft cnmlnir 
S'il'kir rat] La mi— nuke annnuncemciita 
from any lurt of Ihouar -intect wljne rnit^Ks, 
joflli and myadlfy frletldis. “Warld'i 
madfr eaiHuelAlly ior1auni« um, attBLchad 
any set. Wat m T«y<. Aina put nn oh h imi" 
grame at homcK DartJffiH clubt nfTalrit. Bu!rr{;]d 
dftunj Elasy to Dnerau. PRICE 

ONLY 25c POSTPAID 

^famnuirft pagf cKLoKfH of fine^trt^T, 

jates, Ao^rljr^ ft£. LOc« 

JOHNSOM SfMiTH CO., 

Dept. »1 RACINE, twl&. 





iiHT i<tnartf Lfcarti tap dancing. Evt-fi'- 
Ijtidy'B tanptti^. I'Jifl nhald ttjMi Lh 
tftnpfng. ijeaJTJ 
\fliJEn ymjr ft?et- 




Flu<i|ir»iaji IlliiBtratlona for mik- 

ciwnciani;^ flatteri«H Dynaiinse, 
Motors, TeloKtraph apparatus, Telepltooe. t4fints, 

Dells, Alitutua, CoJJk,. '■ Wlrelqarf* Currant Etjevemor, 

Eter.tiic ^nglma. Kadla. cicl Prict lOe p««tpald. J-£.^Ca, 

50 SIMPLE TRICKS OF SELF DEFENSE 

jtir.Liic w*i|ii t4 iJiHTiim^Eini *■ <-h.*rny “iilifr 

It u'lUi Lnit4<l}TM'jii* nf wftnd «r mpiBt. A w*|kliij{ lUiik, 



Oonty.|jii u.- -r L!:n>4 ED 
irith tJie Llj-!- ..jh 1' t 

HJi I..;- ■:ir.|U,, ; 

“n-n -li , ^ <1 

rrWi aa C«n|* 



tr ^ ire iiit4jc^ h. 
r n<,lv-^l_v km 



.ml^r rn^iai li Ui ttH. but pir lr ill'H.tiTC' u*fl 
■whtMrKtivYljf uakwDva. F>.LLr IU'iktr*.k* 4 l 



PI STO L 
25c 
SOc 
SKOO 




HE ART OF DANCING 

THE CARLO, GONTIKENTAU 

RHUHBAp KISi DANCE, ETC, 

UAKH TO DAHgC TKK LATBST BTfJ^ Ti* 

putrjJdf thu HiiHM. Itc<ftU]r (Lx'jd rfk.ne>id k#* klvk^r* 
wdnilmL — ^viytr pHni].ulaF entti F^riii«m k^liriifnv 
iktiu hcxiIt. Who ili« KM «f tl]> b<wk jrvkt rki;. Idltr 
tbs- iuiwirl|. onuflefl itcM whlivut ■ Intck^r *t\4 
m <luiE«r wIi'D ■» «au|lil dCtcj. Attcr tiiUa'R'biB tba- Lnktrvc^ 

Ikiwi la tJila »w lK»k •cb.''l end erkJer kkciuii 
wL* 51 ibe nnild Brwifpk jnn'U ifL Iu4i 

|imk utik ul lunii* liid It ytyu wsrit M> bnn 

pkffkct tl*(Kkr. kMB (a 4»a*f •! t^uae Lhu ■H'P, 

•nKst ITHa B0OA l~tc l a L k t |Tm t9 dETCl^p 

pniM H.CM1 inntrnL t* ium*u« y^trt r dirirt: *C»p*, 
tli« iTt <J Aoldiikc, h w t4 tn kliw ta 

|na4. b^vtoda LhkliLot Fu. ThJtSctM, |i»|.Dpa4 
kW T UfBt, tfal- R»^r™ U'yx» and 

Cbuiaf of pin>i>Lhi(> Itw wilcfrflfti. «»t}r' 

tD4 I.P pm>k. buw Id Wihi. PRCPrnrd Cbaitck^ 
k<?w It? *? I.K* &tkr«JwdWi»Lta n (kiami* KJh 
tb* ManhatMu DMir^ *ba CoUrir Kbutoba. llvn 
Cdcki, Ibk ChH-l'icct^ Rlc. It e’hk.Btrjp, 

buHr 1«i Duiti^duii* idna; «nrrtblj« b 

hiR4* h. da la ruu'U l« betitn r>»u 

kiuT^ Li paiCa 31 GEMTItt^tTPAIlD 
JftHNWA Mt™ A C*+, — dt, AAGmtilAtl*, 



CRYSTAL 



RADIO 

DETECTOR 

COMPLETE WITH CRYSTAL 

M- RECEPTION POSITIVELY GUARANTEED 



25c 



ThLn J'yetpetnr Is |iractlca[lj a radio Id Itnelf, an It ll 
Hible tu eet rcecptlail With it aloDB^ provLiled you are 
wltbla 2^ dalltn of b bfuactnistiiiK Rtavon (ur up to 100 
mklw uiidCf very favarablo conrllftlniHr). All 
you nrotl la an aerLal and an car pbckitp am] you 
are all Kct. It In romplatety awem- 
blod and wired, all rewly rtr uae. 
It hart two portU, makFne eoiinwtloii 
EDuch eafllor, ali.'H> luahlua It possible 
to make changER niilekly. Kvery- 
cblng complete, inehidine iho ntatid, 
cryHtA] cup, arm wltb CbtwhldKer 
and ueeeuiary ncraiTR. bd ultra Mnat- 
tlVe erystai of the (|n^t grcide. two 
termi haln f or wl ru roitueotlnnfl 
lUoLlhted on hartO^EVE RYTMI NO 
COMPLETE FOR ONLY JSe 
POSTPAID. 





BOOK ON RAOtOS IDc 

Ac]i:| frii irkJ: tfH! ■< rid Vtiu k. i.-jifc 

i.iiH.i limt’iEN'i' r' ■■ 

’E"pl h lir'W' inikki: U|F Ifif-ar I i » ITiiJi i 

r**l:dTini Wk Wkil ^.I ni^rHr-ii^, 

!<■ rV.b.L.. .,ri'-:rt uav. 3,.. ! p-j u ]r.:irp 

all Prk- If i; Pr?»itrdJd, 



JOHNSON SMITH & CO, 

Daptk IS3.RACINE, WtS. 



Learn to be a Tap Dancer | 

tlliy envy the easy rbythu uud f&st'LnaTlhff ffraoe 4T 
fitep'b Fticbll, Fred Aaiaire rtU^J OtlUrW,? NoiT yon can 
Itaru to lap flunrs Is i>Nl,Y f. liOUR-i 
IT a nctv, rtiuiJilinpd POUTSK! Ilf lisnyiti^i by 
rrof Hawley V'l iiitiD, Noai«eiiilahiiJLr 
needed. 

I taj^ 

l^eariJ to heat iHd a luliP 
r feet. UuifrtrtW love 
Ct. Fnpnd^ adors It, It'ii FlJD uriEl 
you'll ttinr-ujihJy flnJiry Ihfl Kj^uni-i, 

BmidfiB, tap danrlijg Ifl nut nniy n.ii li]. 
Vtgnrallng and entertidnlDe aenimnllnh^ 
bent, but It Ik Also an ihvlEofatlng ano 
health^ivlnfl enerrlM fur mak iiig the llmlu 
aupple and cl Vina a 'ifiprlaiiy^' IcclJikif of fUnEws 
to the whole body. It iirnnaotiM ullmiicas — 
nature's way. wlthuLit piH^. drujfs or nlkiliug. 
]Bere Is what Bome of our readers ■suy? 

, wonderful benefit, rthanh you for add- 

— Lug tap dantinK to my ariuimpli.stiEnenf>t,*' 
Aad anothET: My fniMUls were amixed. 1 dare tiiiE reeom- 

mead your course for fear of rfm petition.” price ?5 ctnti. 

JOHHSOW SMITH S CO., Dipt, m, Racina, Wla. 



NEW STREAMLINED ELECTRIC TRAIN 

^THE SILVER BULLET" 25c 

A complete Electric Train far ONLY 
75 CENTS, Of urniren the SILVER 
BULLCT ien't a S20-0D train, but jiu-«t 
UetcD to what you get for your iiuar^ 
ter: All the parts for a rpat, peppy 
motfir'^uliiplete haqe, whenin, wire, 
etc. — the beautiful bJaek tuid oilvcr 
y eover— eto,, «tc. Neei^ no trueka or 
' LraUnf[ir^iitT— a hii;; Aavinj;. And for 
building it, uhy aome kids nay they 
? f' have twice na muhb fun buLhiil|if it fi# 
^ ruAhinji U---it"a qo aimple. Thi» neat 

and riiitthy kit rn-LulIv tu unni'inblc in only iSc;, plua IDc pus Laze and 
p^krliing. JOHNSON SMITH & CO., D*pf. RACINE^ WIS. 




BLANK CARTRIDGE 

REVOLVER 
STYLE 

Tfan* ar*w np^dWi bb^ 

= ■^1- aa*. t«a whI 
11 .DO. WdU IHtLd* 

kiT^pfii^k, ca int' 

LF^n IkUat IfP*' Id JUr\dTiir. 

AhVF“^"« 1I* ^«llk *fl.UHG.r. Lu krUk w 

i»iir(li^r. Tk^ff /3 Gkl |l{«hk 
Ckrtridirp fi4u.knk.t4k *¥wt)rwliTrt. 

□re«C pTuUjiCiiin Ifpiwf'i biiutMi. Mfi 
dofi ll»vi ](. IruLE H-krtnd F-Ubnul. tiiW 
diiiitx-r wltMfhkd n(h«j PiT<nlxFT;i. Flm> fnt 

Y^.ir'k. Jut pr,.,.< .p'orh nmrc^mc plkri4. 

SMALL SIZE 4 In. Innq 2Sc^ MEDIUM SIZE 
5 In. renq SOc. LARCE SIZE G tn, long Sl.OB. 

BL4NH CARTRIDOES $Pe per 101. HOL- 
STER iCnwboy tfp«^ SOc. SliJniwd by E** 
prai* onlv not prepaid, ifionojifttf cutatoff lOC. 

JOHNSON SMITH & CO., Oapt. <43, Rdclnt, WtL, 



THE SCIENCE OF JIU JITSU 

^^THE SCIENCE OF JiU JSTSU" w lhi» tillfl of a 
r™ wirh rhd Japaant arl o! n4f' 

train eiipknly djAkinint aiialw. Maiiv ni'w 
U1n![h''jdif uf faUank nud ctnlpnafi. nn;.. arr (EIItt], illilW 
mind wiilh irp^pirdly iJtvwPi diaarama ai> tluii you 
canjirKt fail to undr-rriAALl IIh''eii. TtlP dratf 

lullv wiLh hrraklalLk. Lruw and Throkra., gTiiunrilnrlu, 
wrial. IihtIui.. "ahaiir'Lia.nd” trick, hwlF UFl(ii.''r 

atIkiB, akbi [iFrjiii., dnEr.iiJE njnkil^at rflvcitv*,,, 

lor ■(.ttuiKliiiK . Imrr and ariklw ihm-#. mraijiiiT aiHt 
rOVt^rSfi artiilockj. '^Ibe acUMirp.” tbfl kplitp, ltt^4ul luHik 
and kidtit-y auij'''car. tkiitilinc a ntan dawn, I bo kioh al 
■IqilLurh, lll<r b>dy ItiVr^. duuLile kare ibmw,. d.<‘'fDii» 
aiainJiT Slick, n irk attuli, clefL-iiM: acniiLil knkfE. kjiH 
Idck uivl ankle kt^rk, armpit kg lock, oiir hatid at ip del 
thruar, itl’IrnKi asainit tir<3- MaaltaiiLa^ 1h« futbi'iur 
njULna l>n'ak.!fjLtL thn Jlnmju'h rhmw, aocri'i: Ihundi 
knuT-hoUE. prodLI'fljia' UEi-L’tiaacLuaiDuu. vnrimiB nr-kv^ 
(WDF'tir^, dpCciiUra lor wjIih'-d. i*Er., With ctiii aid 

dS ttiia Ijoctk jvji| fnh koTn iji ■•r'llDel \nlarj«-l( CTitO^ 
n-ticri! i|niJ.«r bU eirrunUiUiuc«a with aaLLirt'a wEmpudB. 

PRICE 3Q CENTS POSTPAID. 




FEAR 
NO MAN 

JOHNSON SMITH A CO,, 



D«pt. 3S3, RAGINE, WIS. 



BOYS! THROW VOIR VOICE 

Into n trunkf under the bed or 
onywhere. Lots of fun fooling 
teacher, pollcemati or friends. 

THE VENTRILO 

a little instnimentf 6t9 in the 
mouth out of sight, used with 

nboTC for Binl Calls, etc. Anyone can iiio it. 

Never tAlft- A M-'fWEd Boole on V«n- 
trtlD 4 |ulsin and Uia VantrOoF aLl FOR 10c POSTPAID. 






JOHNSON SMITH & CO. 



RACINC, WIS. 



popt. 0S3 

A vl avr NVW CATALOB «IM m r-DvIst 4f H»* Pa 

Lhi.* UtaiH pUb this hIMIV 3Sc. KEuk^ baB bBlwr rtun •-■r. Oiilp 
bMi •! tiB bkn4 In H*arfv HO pbih b 4 tha IbIbbI trhkB 

iBBahi. Oh bbpwI h^ibIOm, nu44M, auno. BiuniBa iuBb. raaiar 
aiMBB, tnkWMil add UlvrasOni S»*Aa., curfaUtKB la mbB* Bni plant,, 
•lE^ PBBMBfBblB •ItBwIlpr*. Rvnill Vr C«W, ND-4T 0»prr Mnmpa, 
lor all artJoJaa llalaP BbBka. H hr Chaphr add IIe kf PAthanf i. CA^ 
pqipa oviiav iM alatPP*. apd pfUloA V. D. Ordpr, wrophtwl. 



TTkcji wriiinii tv adterfiaera please tnenffcut Popular Mfichanics 
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POPULAR MECHANICS ADVERTISING SECTION 




ON EAST TERMS 



South Bend 
9"x3' WORKSHOP 
Precision Lathe 



A Ht9h Qualify 
Back-Geared/ Screw Cutfino 
Metol Working Lathe 

RECOMMENDED FOR 

^manufacturing plants 

—MACHINE SHOPS, ALL TYPES 
— U> 5.G0V. LABORATORIES 
^AUTO SERVICE SHOPS 
—ELECTRICAL SHOPS 
—HOME WORKSHOPS 

—inventors 

—SCHOOL SHOPS 
—WASHING MACHINE 
ond REFRIGERATOR 
REPAIR 

Tills Ltttlte 

TURriS, BORES, FACES, 

CUTS SCREW THREADS, 

DOES CHUCKING, 

REAWS, FILES, 

POLISHES, DRILLS 
AND DOES HUNDREDS 
OF OTHER MACHINE 
OPERATIONS 



•winir M H Imm] W»rLiTiciiT with ITmljtDntaT rjsMritt^Mliqrt, re- 

rmriui molur, rrrrnin^ nmJ ikut'n^ 4 

Jll T'dy, (SiKTinl Iwla rt.lrd.: Fcir ulhcr prtcea 




Truioi an Armnliirt!* 




Lathe Machines Metals# Woods# Compositions# Etc. 

TT|'4‘ 4'*^ T ^nrL.Eioit' iRuuth Bcin*} (>■ llir- irtvati'.F valupi wi- Tia-V4 nvrv- nlTm^ tii 

ftur n't Iqllir hcijl<liini|[, ll I. prantral fixr rnaLma nnri .rrririni; riipchunirnl 

lltiill'n 4ii Lil1,l. Rf^imitT|irli4{r,| T<ir nil rld.p,m Ai‘!c*^nT'alr< liidr! h i I lf WtirL, Trl>i.i<r| 

ninlip. iiuli^ ani] clr^-triraf rf'piilr; alira for nicidel, Uh^I iinU iri.IrmiiT'riL ivnrk. 
T ill. |}rrrii*ifni liilhc |irrrrjrmn alt ttriK^ral marJiJuiia|{ n|H'ral i<m. mia ruHt iruii, 
vLlu'r mrtALu, WOchIh, Jiunl rutjiHT, titir'C, Itukclllc, nnd nimilnr uuni[Hniitjunji. 

FFSTl KF>*t Tlir <t" Wdrlmhop Ltilhy li d rlp^iil, ]M*ivcrful, ottupatr, mtHJrm talhr. 
It 1 r c*cm«l nirtr-il i-tiUrrly ijf caat iron nnd ntrrl nnd nil fff'am ar*s m n i^-4:'u I und 
Jin. .it .fJimJlit npntLpi: cuIh mri-'.'' tkrrud. I Id -Id fHi-r ini'ti; Inin uulomatLa 
luliKiludiulU Tn«d tv 3^'' hvle tJaruu^li •pindlf'; Hrvdtinlnt vuvitpvuad 

■nicromctr^r araduatiarin an ftcd .LTcmi reverw for thmdaand Tr^di; thm 
V-wnyannd Dtir An t-way On b«d. Can Ik Rtltd wJtliSS |aracticaj attaoKmcnl., 

3ft-I>AY TRIAL, Swnd in yottiP ord>rr and down i^yment totlay and iry iht* 
a^nuin^ South IWnd Lath*!- for 30 dayn 111 your own ahD|>. Thn lathr will bo 
ahtpiprd immcdiatciy, SatiLafaclkm BtUu-atllnd or yoUT DlDll^y tutclt. 



McVjiI Farta IVla^faiaicd La th.ia Lathe. 



EASY PAYMENT PRICES Nndt WORKSHOP LATHES-fD fo Manila to Pay 



Size o( LeUie 


LMhe Lb«* CttiRtenhaft 


Lnlhe with Mirtar Drive 


Svinf 

Over 

Bed 


Leu^Lh 


DistBAjCfl 

BrlwrcJl 

Cesten 


Wat Krt 
Cratul Foctoty 
Lla. fYieti 


fay- 

loetit 


MciieMy 

Pu-m'U 


Wfit, Net 
Cnlcd Factory 
Lte. Price 


Dewa 

Pay- 

mcDt 


Mfltittly 

PuWu 

uch 






IS* 


340 


t 7S 


tio 


mjsa 


SDO 


S 04 


124 


17.00 






24^ 


;as 


B7 


21 


7,00 




100 


20 


7.00 




4' 


ztr 


290 


99 


24 


7.M 


350 


IIS 


20 


S.OO 




iW 


3fl^ 


340 


Its 


29 


8.00 


400 


las 


31 


{LOO 



MAIL COUPON FOR BULLETIN Na. S-W FREE 



SOUTH DENO LATHE WORKS i*il « 

Mndiaon St*, Soutlz Bead, Ind*, U*S*A« I 

flcBBa «end me Ttm quotation and lilualraUDtl OD the \ 
faUowias latliDi | 

Swinj ■**■■***,**.*****.,** . .Length of Bed j. 

O CouDlenliJi/t Drive D Motor Drive \ 

My work 1*. , . I 

□ 9-inch ^^Workahtm^* Lalhv BiiUatin No,S-W (fne) J 

□ How to Run a Letb* {16C Pasaali (2Sc) I 

Name,,* J 

Addreaa. ,* . . | 

City* ....State,*.,, • 




WRITE FOR BULLETIN 5-W— FRCC 

Bullctia Nu. S-W fully drscrilkra and 
firU^a thelK Wofkaboi^ Lath, in Ih ra- 
rioua alr^ra toarlher with all Jla aceca- 
aarfre and attach mao La. ThEa ^ roao 
buUclin mailed fm podtpaid to any 
addreaH, Send. cou|>iui naw. 

IT Intcmled in tarj^cr alae lathe*, 
Write for CaLaEnif No. 94, wiiirh ahowa 
South Brad lathea fnim 9* to IS* .win|; 
JnrJuaivri Uatafog mailed free pnelpuid. 




SOUTH BEND LATHE WORKS 

Mndlann St*. South Bead. Ind., U. S* A* 



LaHte Builder* SJoAe 190d— U*en In 97 Ceunlriei 



South Bead Lathmare Displayed In pver 4(10 Citlea of the U. S. A,* alap In PTindpft] Cities throughout the World. 

poMJLAn Mechanics PetEss. printed in u. s. a. 








60 AHEAD- 
TELt. ME 
OUR ftOSS 
KROKE A 

pencil: 1 



ARE WE LOCRY 

HE DIDN'T 

GET killed; 1 



WHEWi 
WHAT A 
CLOSE 
S^AVE! 



^6W* ’ 



WEll.JEFF- - 

we Came near 

SElMG COT OF 
, uJOtLlCl f— ^ 



PLAY SAFE WITH SILVERTOWNS! 



"TL^ANY a time I've Joked about a blow-oui,” 
iVx says BfD FISHER., '"but never again! On the 
way to Saratoga for the races, my car was com- 
pletely Overturned due to a bluw-out. 1 was com-' 
pelled to spend several months tn the huspltai, 
during which I had plenty of lime to think of how 
Important a part tires play in the safety ofmotoringp 
I'm nor caking any more 
chances. I've equipped my car 
with Goodrich Silvertowns.^* 

Ac coday's high speeds^ the 
imidc of the tire gets as hot as 
boiling water. Sooner or later, 
this internal heac muse escape. 

And it does. A tiny blister 
forms on the inside of che cire 
— between che rubber and 



fabric!— This blister grows bigger— B I CCER, until, 
sooner or later, BANG! A blow-out! 

To protect motorists, GOODRICH engineers in- 
vented the amazing Life-Saver Golden Ply — W'hich 
resists internal tire heec and protects against these 
creacheroMs, iitgk-fpitvi bhuMiJtts. 

And examine the husky-cLeated tread on these 
big Silvenowns. Then you'!! 
see why they keep your car 
"straight-in-line” on wet slip- 
pery road 5 and give you month s 
of extra “trouble-free" mile- 
age! Equip your Car W'ith 
GOODRfCff SiK^rtow-ns. Jj^ey 
^tosf not a prtmy than nth^r 

itmidard tiret. ..and they may 
bethemeansofsavingyourlife! 




^Goodrich Silvertown*^ 

If 0 WITH LIFE SAVER COLRFH PLV 





C bBU. Hi. H^nuliifci Ti»b. C«. 







CAMELS ARE auch a 
mild clgHrvttal" Miaa 
Mi:Kim sayfl. “t amok*! 
them Hteadily^ They 
ijavor tMithormy wind/' 



ATHLETES SAY ! 



THEY DONT 



LESTER STdEFIN, U.S. 

clftlihlcB ehiimp1nn<i 
Sluefen nayn! ‘^'CsimeU 
lu-e atji tnild. They never 
get my wind/' 






JOStPHfNE McKlM. Olympic rfwitn- 
mer und former holder of U. S, 
national end world records in mnny 
froo-ntyle eventij- "'One of my rulcH 
in connection with emoking/* mHc 
sayffi^'is timt 1 ulwuytt chi^rjneat'iinicL 
"Td walk a mde for a Camel T'* 



VOUU LIKE 



THEIR 

MILDNESS 

TOO! 



GENE SARAZENi "*lt'a 
an importimt jKiltit that 
Camels, ar* milder. 
They never gel my wind 
or upiiet my nerves." 












LOU GEHRIG, Crcm 
Man of HaFtt'hulh” says 
of CamoU: ^^Cameb are 
So mild they never in- 
terfere wHb my wind/' 



SO MILD 



YOU CAN SMOKE 

ALL YOU WANT 



WHEN CHAMPIONS Ray: "'Camel^i 
don't get yout wdnrl"^ — it*9 a guide to 
every one who wlnhuH to keep lit. 
f'nmelii arc so mild - never get on 
your m'rvea,-. never tire your tnatiy. 



COSTLIER TOBACCOS! 

4| OmcU ire made from finite MORE 
r X F K NS I V E TO M Aflf f - Terln^k md 
Dume*tii:“— rhaii any othtr populij b/iiic!. 

R* J, Rcynoldi Tnbicce Co. 

N. C* 




